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Who Cracks the Whip ? 


FACTORY building used to be an empty 
A shell. Now it may be designed for one 
industrial process; and machines, services, 
and structure are an integrated unit. The 
factory is becoming a new order of machine. 

The conception of an industrial build- 
ing involves many specialist engineers. Yet, 
as it is more than a machine, with parts not 
wholly mechanical, a factory's fitness for pur- 
pose cannot be measured by 
standards alone. 

There are other requirements. One of them 
is aesthetic; how it is embodied is discussed on 
page 576, and there it can be seen how an 
architect, starting from this slender toe-hold, 
climbs to a commanding position in a 
building project. Because the engineer does 
not study beauty, the architect becomes the 
king pin, forming a link between the team 
of engineers who require a new factory and 
the team of engineers who can build it. He 
may recognise the engineer as an indispens- 
able adviser, but he, the architect, cracks the 
whip. 


engineering 


It is true that the architect is not always in 
charge. Sometimes the engineer designs 
and builds, with the architect as consultant. 
But the fact that the architect can achieve a 
managerial position in engineering is worth 
considering. 

Just as the increased complexity of indus- 
trial operations has led to larger and more 
complicated factory buildings, so has it led 
to analogous development in other fields. 
This has given rise to studies such as opera- 
tions research, systems analysis, and control 
systems engineering, which in their broad 
outlines have certain features in common with 
industrial architecture: the situations they 
treat are complex, their solutions are the 
result of optimising the effect of a large num- 
ber of variables, and they are generally 
tackled by a team of specialists. | Coordina- 
tion is the keynote. Control systems engi- 
neering, because of its more modest scope, is 
organisationally simpler than the others, Fut 
like them it cuts 
engineering. 

In fact the common 
these studies is the way they stand in relation 
to the conventional divisions of engineering. 
They are not further variations of the estab- 
lished trio—civil, mechanical, and electrical. 
They are of a different order. 

The moral for the engineer is that just as 
the architect has taken the trouble to learn 
some engineering, and so been able to take 
the lead in factory construction, so may 
other non-engineers play major parts in these 
new studies. And if this happens the 


across the 


Journal of 


divisions of 


characteristic of 


engineer must accept a secondary position in 
ndustrial operations. 

Even in the making of engineering equip- 
ment, a new “architect” is struggling for 
birth: the appearance designer. The topic 
is taken up in this month’s issue of the 
the Institution of Electrical 
Engineers. Init, Mr. T. B. Dunne makes the, 
point that “The work of the appearance 
designer can have a far-reaching effect on 
the use and operation of electrical equip- 
ment...’ He concludes: ** There is something 
to be said for engineering apprentices being 
given a good grounding in the subject during 
their training.” The operative phrase is 
‘good grounding.” What is becoming in- 
creasingly necessary in engineering courses 
is a basic discussion of the impact of engi- 
Iwo 
important aspects of engineering products 


neering on the life of the country. 


ease of use, and pleasing appearance—are 
not considered at all in many engineering 
An engineer should emerge from 
his basic training with some idea of what 
beauty and utility are: it should certainly 
not be introduce Mr. Dunne 
with, “The author of this article is bold 
enough to discuss the probable existence of 
abiding principles of appearance design.” 


courses. 


necessary to 


As far as the other studies are concerned, 
their cooperative nature and the emphasis 
they put on a careful study of the way complex 
problems should be approached shows that 
they cannot be treated as just another topic 
to be squeezed into the engineering syllabus. 
They are of a higher order of complexity, as 
the factory is to the machine. Their intimate 
connection with the realities of industrial 
life, with the give and take of different discip- 
lines, strongly suggests that after an engineer- 
ing degree has been taken, life in industry 
should be experienced before such coordinat- 
ing disciplines are studied. 

Such a “ sandwich” would be 
much longer than the present conventional 
engineering courses, which are nearly all 
arranged in such a way that the intellectually 
bright become specialists automatically. But 
the example of the architect is before us. 
It shows the rewards obtained by being 
willing to extend one’s knowledge to other 
fields; it stands as a warning to the specialist. 
The late Frank Lloyd Wright once said that 
very few architects know anything about 
architecture. He added “For 500 years 
architecture has been phoney.” Let us 
also remember his description of the expert: 


course 


*“An expert is a man who has stopped 
thinking. Why should he think? He ts an 
expert.” 


















































































































































































































































































































































































































































































































































Cover Picture.—Control room for PLUTO, the 
materials and engineering test reactor at Harwell. 
The reactor is similar in many respects to its 
predecessor DIDO and, like it, is cooled and 
moderated by heavy water. 


(Nurnberg photograph for ENGINEERING) 


Plain Words 


A committee of the Engineers Guild have 
been investigating “the extent to which 
professional engineers are required to clock 
in at their place of work, the ways in which 
such a system is operated, and the justification 
claimed for it.” 

There was a time, when | was an appren- 
tice, when | didn’t mind the clocking in so 
much as the getting up early. On a winter 
morning it could be very dreary, trudging 
through the smoky, damp works. All the 
romance of engineering had disappeared 
then and | longed for summer days when 
| might be lucky and go out with a fitter to 
an outside job. If | arrived a few minutes 
late on one of those dismal mornings, there 
was nothing | could do about it—the card 
was an indisputable record of my laziness. 
(Didn't the ink change to red the second you 
were late?) 

But once or twice | actually forgot to 
clock in although | had arrived in good time. 
It wasn’t until half past twelve, when | came 
to clock out, that | discovered my omission; 
my card was on the wrong board. The only 
thing to do then was to go and see one of 
the clerks in the shop office—and ask him 
to set it right. He was a delightful, elderly 
character, a quiet philosophic man in marked 
contrast to most of the men on the shop 
floor. He was so pleasant about the incident 
that | was always glad of an excuse to go and 
talk to him. Among his duties was the 
making up of the pay packets (actually little 
tins, each with the man’s number on its lid), 
and as there were nearly a thousand men in 
the shop there was a tidy sum to te sorted. 

If | were asked to clock in now, | would 
ask for a special pocket clock—one that 
1 could surreptitiously start and stop when 
my wife was talking to me and I was thinking 
about the office instead of listening to her. 
This little clock would have to show, too, 
that when the card recordea, say, 12.05 to 
12.30 the time was not necessarily in the 
afternoon, but might be just after midnight. 

| agree with the committee’s conclusions. 
They say that “ recording the attendance of 
staff by some means is a matter of admin- 
istrative convenience ana that it may in 
certain cases be necessary. Nevertheless, as 
has been stated in regard to payment for 
overtime, the policy of the Guild is that the 
professional engineer's hours of work are 
determined by the requirements of his job 
and not by the clock . . They go on to 
say that any attempt to require him to clock 
in should be opposed. 

The committee found, however, that in 
some cases the managing director is required 
to sign a book or punch a clock on arrival 
each day. it would not te easy to argue 


about clocking in with that breed of 
managing director. 
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Supersonics or Bread and Buiter 


The supersonic airliner committee’s recommen- 


dations, announced recently by the Minister of 


Supply, provided a natural * Aunt Sally ” for 
the annual conference on ** Problems of Aircraft 
Production ~ held by the Institution of Produc- 
tion Engineers at Southampton later that 
week. The committee recommended that de- 
tailed design work should be carried out on two 
projects—a 100 passenger aircraft to cruise at 
Mach 1-2 (about 800 m.p.h.) for stages up to 
1,500 miles, and a 150 passenger Mach 1-8 
(1,300 m.p.h.) trans-oceanic airliner for the non- 
stop North Atlantic run (see Companies in the 
News, page 536, last week). These recommen- 
dations were described by Mr. Peter Masefield, 
managing director of Bristol Aircraft Limited, 
as ** commercial nonsense.” 

In the United States the Convair B58 bomber 
has already built up hours of Mach 2 cruising 
experience, and next year the North American 
B70 bomber will be in the air cruising at Mach 3. 
Against this background all the big American 
aircraft constructors are confident that they 
could produce a Mach 3 airliner for commercial 
service by 1970—by which time (and not before) 
the airlines may be able to afford to order new 
aircraft. It is unlikely, then, that BOAC or any 
operator will be interested in an aircraft designed 
to cruise at only 1,300 m.p.h. when competing 
American airliners capable of 2,000 m.p.h. will 
be available. 

The Mach 3 aircraft—essentially a rather large 
machine—will be able to cross the Atlantic in 
only 2$ hours. For this reason, the whole of 
today’s trans-atlantic traffic, Mr. Masefield 
estimates, could be handled by only four Mach 3 
airliners; and, he suggested, the commercial 
market cannot possibly exceed about 10 such 
aircraft—at a development and production cost 
totalling some £300 million, but employing com- 
paratively few productive workers. 

There is litthke doubt, however, that the 
Americans will go ahead with the Mach 3 air- 
liner. Britain, then, has to decide whether to 
remain in the “ big league,” as Mr. Masefield 
describes it, and compete with America and 
Russia in this costly technical race However, 
it seem generally accepted that air transport is 
likely to develop along two parallel lines in 
future—the high-speed high-fare category and 
the moderate-speed low-fare market. If the 
country has to choose between prestige and 
bread-and-butter, then Mr. Masefield, together 
with Lord Douglas of, British European Airways, 
would go for * bread and butter *°—the develop- 
ment of a really economical aircraft that would 
cut fares to half their present values and which 
could be built in profitably large numbers, thus 
keeping in employment some of the 100,000 
skilled workers who otherwise may have to be 
turned adrift during the next two or three years. 


Whitworth 


It is a sign of the times that the value of the 
Whitworth Fellowship, still recognised as the 
highest award among engineering exhibitions, 
is to be doubled. Its value will be raised from 
£500 to £1,000 a year from 1960. Inflation and 
the country’s educational policy of spending 
increasing amounts on technical education have 
together forced the Minister of Education to 
make this substantial financial adjustment. 
The Minister is the trustee of the Sir Joseph 
Whitworth Foundation. Up to three Whitworth 
fellowships tenable for 2 years are offered 
annually as well as 6 prizes of £50 each awarded 
to unsuccessful fellowship candidates whose 
work deserves recognition. These last will go 
up to £100 each. 

An important modification has also been made 


Twice Times 








to the rules. Until now, the awaids have bee 
made to newly qualified engineers. — [y future th 
will go to practising engineers who have rt, 
themselves likely to benefit from further sty 
and training. Applicants must be over 25 vean 
with an engineering degree, a Diploma in Tech. 
nology (engineering), a Higher National Diplom 
or a Higher National Certificate in engineering 
with at least two distinctions. They mys 
have been practising engineers for at least 3 Years 

The purpose of the award has thus shite 
significantly. It has been felt for a lon, 
time that provision should be made for th 
outstanding young man who has achieved , 
high level of competence at graduate level ( 
its equivalent) and whose ideas on research h 
crystallised against a_ practical 
for several years. 


ave 


backgroung 


Locked up Stress in Planning 


At no point is the clash of priorities on economic 
and social development more apparent than 
town planning. In the last year or so, the 
difficulty of relating industrial efficiency to the 
development of new towns has been underlined 
by the belated but now rapid development of 
plans for reducing congestion in the Glasgoy 
area. The 1959 annual report of the Town and 
Country Planning Association published las 
week, has also come back to the subject i 
urging that town and country planning should 
play a bigger part in economic planning. 

The problem is a difficult one and completely 
bedevilled by the fact that all concerned are to a 
large extent prisoners of the past. Low stan- 
dards of housing in some areas and a growth of 
population of a further 3-5 million by 197s 
demand a radical approach to new housing areas 
which will not add to existing conurbations 
On the other hand, an overweening urge t 
build new houses in the last decade or more has 
diverted housing materials from older buildings 
and encouraged the growth of slums. 

Ugly and congested as many conurbations are 
they are often large markets and near good sea 
communications. They are low cost areas for 
industry and in a haphazard sort of way have 
built up more industrial balance in their agglo- 
moration of factories and offices than they gel 
credit for. They are politically powerful (being 
congested) and those who would cream off light 
industries to new towns must face the fact that 
the large, older towns have something of a vested 
interest in seeing that this process does not go 
too far. Putting town planning and economic 
planning in too close harness might see the latte 
try to swallow the former if some interests had 
their way. 


Seaway Benefits for Britain 


The St. Lawrence Seaway came into use last 
week and brings new opportunities for British 
shipping and exporters to the North American 
continent. The project was initiated by shipping 
interests on the Great Lakes and was largely 
carried through by them in face of considerable 
opposition from the Atlantic ports and railways 
in Canada and from the United States, primarily 
to permit carriage of grain to terminals in the 
St. Lawrence Gulf and the return of ores from 
Quebec. The Canadian Government has, 
however, decided to allow British ships to take 
part in the traffic, and through rates to Toronto 
quoted by the Canada North Atlantic W estbound 
Freight Conference suggest that British ship- 
owners intend to compete in the packaged goods 
trade to the Great Lakes ports. These rates 
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( British manufacturers exporting 
bordering the Lakes. 

py | June ext, the Seaway will provide a 
epth of 27/t along the 180 miles of the 
cr Lawrence River between Montreal and Lake 
Ontario and by 1961 this depth will be extended 
to the Lake ports. This is expected to permit 
ocean going ships carrying up to 9,000 tons of 
cargo tO reach the Lake ports while Lake ships 
carrying up to 25,000 tons of grain will be able 
o reach Montreal and the lower St. Law rence. 

Ocean going vessels intending to take part in 
Lake traffic will need a number of modications 
including the provision of stern anchors to combat 
the St. Lawrence currents while waiting to pass 
through the locks, and of septic tanks since 
sewage cannot be discharged into the Lakes. 
There are also a number of economic uncer- 
tainties including the level of toll and pilotage 
charges and the risk that unforeseen delays might 
result in a vessel being imprisoned in the Lakes 
through the winter due to freezing of the St. 
Lawrence. 

Canada and the United States are to issue 
international postage stamps to commemorate 
the official opening of the Seaway on 26 June by 
Queen Elizabeth and President Eisenhower. 
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Impulse from the Railways 


Attention has been drawn by Sir Brian Robertson, 
chairman of the British Transport Commission, 
to the growing association between British 
Railways and the electrical engineering industry 
as the main emphasis of the railway modern- 
isation programme shifts to electrification. Sir 
Brian was speaking at the annual dinner and 
reunion of the Association of Supervising 
Electrical Engineers, where he proposed the 
toast of the electrical industry and the association. 
In his reply, Mr. S. E. Goodall, president of the 
Institution of Electrical Engineers, said that 
British Railways were becoming one of the 
largest customers of the electrical engineering 
industry. 

Sir Brian referred to the completion this year 
of the electrification of the Kent Coast lines, 
while the Clacton and Styal lines are already 
providing experience of operation at 25 kV a.c. 
Technical problems arising from the use of this 
new system are being overcome and from now on 
priority will be given to the Midland Region 
routes to Birmingham and Manchester. 

As regards the impact on electrical engineers, 
Sir Brian thought that the scheme should be of 
considerable help to the electrical engineering 
industry since the experience gained should help 
the industry to expand exports of electrical 
railway equipment, as has already been the case 
in France. The electricity supply industry will 
also be concerned because peak hour traffic will 
affect the pattern of electricity consumption. 

Sir Brian said that he was still not happy 
about the speed at which electrification was 
being carried out. He referred to the suggestions 
that all the work for a particular scheme should 
be allocated to a single company, but thought 
that this would be impracticable owing to the 
need to maintain continuity of services during 
the change-over period. 


Proposals for Euratom Plants 


The joint power reactor programme agreed under 
the United States-Euratom Cooperation Agree- 
ment moves a step towards full implementation 
with the publication of a notice inviting proposals 
lor projects under the agreement. The main 
requirement of any projected reactor is that it 
will be able to come into operation before the 
end of 1963. The other criteria are as follows. 
The expected price of the electric power produced 
must be as near as possible to the competitive 


price of power from traditional sources. The 
power station must be designed to allow scope 
lor further development. Preference will be 


567 


given to projects which are able to make use of 
funds, materials and services available under the 
agreement. Lastly, the projects should contri- 
bute to promoting and making competitive the 
nuclear equipment industry in the Euratom Com- 
munity and the United States. 

A number of other considerations will be 
taken into account by the Euratom authorities. 
One will be to arrange a reasonable geographical 
spread of nuclear power projects within the 
six member nations. Another factor is that all 
power stations will be built and operated by 
firms in the Community, and will remain their 


property. Euratom will, however, own and 
control the fissile materials used in the pro- 
gramme. The firms selected to carry out the 


projects will be given financial help, a guaranteed 
supply of fuel, and a guaranteed market for the 
plutonium they produce. In order to help the 
nuclear industries of the Community and the 
United States all knowledge gained under the 
programme must be made immediately available. 
The type of reactors under the programme will 
be for power stations with a capacity of 1SO MW 
or over. Projects, according to the Journal 
Officiel of the European Communities can be 
submitted up to | September, 1959. 


Deep Sea Mining 


Interest has recently been aroused in the possi- 
bility of extracting large quantities of manganese, 
nickel, cobalt and copper from the sea_ bed. 
Deep sea dredging carried out by the Scripps 
Institution of Oceanography of La Jolla, Cali- 
fornia, during the International Geophysical 
Year brought to light quantities of nodules of 
these metals. Similar nodules had been dis- 
covered in various parts of the world’s oceans as 
long ago as 1876 during the scientific survey 
carried out by HMS Challenger and also some 
25 years later by a United States vessel. Owing 
to the great technical difficulties of recovering 
such deposits from the sea, the possibility had 
been largely forgotten. 

Apart from the great technical difficulties to 
be overcome, there is also of course the question 
of markets. The nodules so far reported con- 
tain about 20 per cent manganese, and cobalt, 
nickel, and copper in quantities less than 2 per 
cent. The work so far done suggests that the 
manganese at present market prices would not 
be worth exploiting, but that the cobalt and 
nickel would be valuable. 

The United Kingdom might be expected to 
show an interest in any sources of manganese 
in view of its reliance on foreign sources of 
supply. 


Looking for Persephone ? 


A project to drill a hole through the earth’s crust 
has been announced by the National Academy of 
Sciences in New York. A group of American 
research ships will assemble in the Atlantic north 
of Puerto Rico to discover a suitable place for 
drilling. The project will be known as ** Mohole ” 
which is derived from the Mohorovicic discon- 
tinuity, called after the Yugoslav who discovered 
this feature of the earth’s crust. At the 
Mohorovicic discontinuity, there is a layer con- 
sidered to be the lower boundary of the earth’s 
crust, beyond which there is a change in the 
nature of the earth’s substance—to judge from 
a study of earthquake shocks. 

The expedition, which will consist of four 
ships, is to study the possibility of using floating 
rigs to drill cylindrical bores into the ocean bed, 
and bring up cores of sediment. The area north 
of Puerto Rico has been chosen because the 
Mohorovicic discontinuity is nearer the surface 
of the water than elsewhere. 

The technical director of the expedition, Dr. 
Bascom of the National Academy of Sciences, 
has said that the cores brought up should help 
to give a climatic history of the earth. 


Letters to the Editor 


STANDARD SYMBOLS 


Sir, Ordinary freedom-loving citizens usually 
find those people who have sold themselves to 
some complete system of notational standards 
very trying to live with; for the latter have the 
habit of assuming that only into their hands 
have been delivered the tablets of the law as from 
Mount Sinai. I am, therefore, no advocate of 
hide-bound conformity to some published 
system; but recent experiences in the reading of 
printed examination question papers for different 
univercities, including the University of London, 
have raised in my mind the query as to whether 
it is now time for the Institutions of Civil and of 
Mechanical Engineers to do at least a little 
tidying up. The dimensions of pressure, for 
example, | have found in a set of papers all 
bearing the name of one university to be given at 
different places in the following variety: Ib/in.*, 
lb. per sq inch, lb f per sq in, Ib f/in.* and, quite 
frequently, p.s.i., and each form is variously 
associated with alternative treatments of the 
full stop or period. Perhaps some degree of 
drill is called for. But systems of notation are 
not only for use in the setting up of examination 
papers. They should be in current use by 
teachers in the course of their prelections. 

I think choosers of notation frequently forget 
that symbols are to be written by the teacher on 
the blackboard and by the student in his note- 
book, and systems which involve precise differ- 
ences in spacing between letters and distinctions 
between roman and italic type faces are un- 
practical, besides requiring undue skill and 
application by compositor and proof-reader. 

A page set up by a craftsman printer un- 
burdened by adherence to an elaborate artificial 
symbolism may be aestheiically satisfying and, 
because of that, the more easily followed. But 
a compact page of technical matter bearing the 
full burden of recent symbolism induces a nausea 
in the sensitive reader which is to be overcome 
before he can understand its content. 

My plea is therefore for some mild tidying-up 
while holding comfortably at bay for the present 
the notational zealots. 

Yours faithfully, JAaMes SMALL. 
James Watt Engineering Laboratories, 
The University of Glasgow. 
21 April, 1959. 


ONE TRACK MIND 

Sir, From your Weekly Survey “ One Track 
Mind Prevails,” on 27 March, it appears that a 
monorail for carrying passengers from Central 
London to London Airport is still favoured. 

This decision might be correct if London 
Airport were considered in isolation, but surely 
the type of transport selected should be suitable 
for switching passengers to Gatwick and Black- 
bushe as and when required, and from this point 
of view a connection off the Southern Region 
electrified lines near Feltham appears more 
attractive. It is difficult to believe that it could 
cost anywhere near £8 million—the estimated 
cost of the monorail—even if 14 miles at 
the Airport end were underground. Waterloo, 
Victoria or even the air terminal at Earl’s Court 
(via West Brompton and Clapham Junction) 
could be used as the London Terminus and the 
journey time non-stop should be of the order of 
20 minutes. Certain lines near Clapham Junc- 
tion will have to be electrified. 

It is probable that Blackbushe will become 
a third major airport to meet future requirements. 
If so, it can easily be joined to the Southern 
Region near Farnborough. Connecting trains 
can then be arranged between the three airports 
without going via London as follows:—(1) Lon- 
don Airport-Gatwick via Clapham Junction, 
Herne Hill and Streatham, (2) London Airport 
Blackbushe via Ascot, (3) Gatwick-—Blackbushe 
via Redhill (reversal), Guildford and Farn- 
borough (new connection). This arrangement 
would give a much more satisfactory all-round 
service than the monorail. 

Yours faithfully, F. O. J. OTway. 

Bexleyheath. 
16 April, 1959. 





SIR STANLEY ANGWIN 


Sir Stanley Angwin, K.C.M.G., K.B.E., D.S.O., 
M.C., D.Sc., who will long be remembered for 
his outstanding contributions to the development 
of telecommunications in Great Britain and in 
the international and intercontinental fields, 
died a this home in Welwyn Garden City on 
21 April. 

Arthur Stanley Angwin, who was born in 
Penzance, Cornwall, in 1883, began his engi- 
neering career as an articled apprentice at 
Yarrow and Company Limited, engineers and 
shipbuilders. To further his engineering know- 
ledge he then studied at East London College 
(now Queen Mary College), where he received 
a B.Sc. degree. In 1906 he began along and 
highly successful career with the Engineering 
Department of the Post Office. 

In addition to his duties with the department, 
he interested himself in the Territorial Army for 
whom he recruited the Lowland Divisional 
Signal Company, comprised almost entirely of 
Post Office staff. During the First World War, 
Sir Stanley served in Gallipoli, Egypt, Palestine 
and France and was awarded the D.S.O. and 
M.C. He maintained his interest in Territorial 
Army work throughout the interwar period and 
commanded the 44th Home Counties Divisional 
Signal Company until 1927. Later he became 
deputy chief signal officer to Eastern Command. 

Following his return to the Post Office after 
the Great War he was appointed to the wireless 
section of the engineer-in-chief’s office. where 


I. V. ROBINSON 


For 37 years Mr. lL. V. Robinson, whose death 
occurred at his home on 16 April, was connected 
with the British Electrical and Allied Manufac- 
turers’ Association, concentrating his work on 
the heavy plant side. Even earlier, however, he 
had attended Beama meetings as the representa- 
tive of Richardsons, Westgarth and Company 
and before he was 40 he had made a name for 
himself by the papers he had presented to the 
Institution of Civil Engineers on condensing 
plant. cooling towers, and the torsional vibra- 
tions of shafts. For the last he received the 
James Prescott Joule Medal and the Miller 
premium. 

Isaac Vincent Robinson was born in West 
Hartlepool in 1879. It is an interesting note 
that both his father and his grandfather were 
JP’s of that town. Attending first a private 
school he gained a Whitworth Exhibition in 
1900 and a Scholarship in 1902. He also gained 
a National Scholarship to the Royal College of 
Science, where he studied for 18 months. His 
apprenticeship was served with the Central 
Marine Engineering Works at West Hartlepool 
and was followed by a brief period as a sea-going 
engineer before he joined Richardsons, Westgarth. 
In 1919 he joined the staff of Beama and remained 
with them till his retirement in 1955. 

As secretary of the turbineand turbo alternator 
section of Beama, Mr. Robinson was in close 
touch with developments. In 1921 he was 
instrumental in getting the turbine builders to 
support Professor Callendar in his work on 
the properties of steam, work which ultimately 
led to the International Steam Tables Conferences 
in 1929, °30 and “34. He was actively respon- 
sible for the publication of the 1/939 Callendar 
Steam Tables and the 1940 Heat Drop 
Tables.” 

Mr. Robinson also represented Beama on 
many bodies in this country, and visited Australia 
in 1933 to give evidence before the Tariff Board. 
He was a Member of both the Institution of 
Civil Engineers and the Institution of Mechanical 
Engineers as well as a Member of the American 
Society of Mechanical Engineers. In 1948 he 
held the office of president of the Whitworth 
Society. 


his knowledge and experience were applied to 
the design and construction of high power radio 
stations at Cairo, Leafield and Rugby. He was 
closely connected with the establishment, in 1927, 
of the first transatlantic telephone service and in 
the subsequent development of short wave radio- 
telephone services to all parts of the world. 


Sir Stanley’s appointment as engineer-in-chief 


of the Post Office came not long before the 
outbreak of the Second World War. During this 
difficult period he commanded the respect and 
affection of his staff, much depleted by call-up, 
and evoked from them a response to over- 
come difficulties, however strenuous the effort 
required. 

Sir Stanley represented Great Britain at many 
international radio and telecommunication con- 
ferences. As British delegate he attended the 
Telecommunications Conference in Madrid in 
1932: Lucerne in 1934; Bucharest in 1937; 
Cairo in 1938; Montreux in 1939; Bermuda in 
1945: Moscow in 1946; and Atlantic City in 
1947. In 1945 he accompanied Lord Reith on 
a tour of the Commonwealth to discuss and to 
secure agreement on changes in Commonwealth 
communications. He was particularly noted for 
his patience in negotiation, which frequently led 
to his appointment as chairman of committees, 
especially those dealing with controversial 
matters. 

He joined the Institution of Electrical Engineers 
in 1910 and was elected a member in 1922. He 


A. P. CHALKLEY 


By the death of Mr. A. P. Chalkley, on 19 April, 
the British technical press has lost the services of 
an editor with nearly half-a-century’s experience 
in the shipping and marine-engineering fields. 

Alfred Philip Chalkley died in London, after 
a short illness, at the age of 73. He received his 
early education at Tiffins School and his technical 
education in the engineering faculty at Kings 
College, University of London, where he took 
his B.Sc. (Engineering) degree in 1905. For the 
next four years, from 1905 to 1909, he was 
engaged on the development and construction 
of steam turbine engines at the Heaton Works, 
Newcastle upon Tyne, of C. A. Parsons and 
Company, Limited. In 1908, he had the 
distinction of sailing on the maiden voyage of the 
first Mauretania, as guarantee engineer for the 
firm’s turbo-generating plant, which was the 
largest plant of its kind that had been installed 
in any merchant ship up to that time. 

Later, he spent much of his energy furthering 
the successful development of the internal- 
combustion engine and, in the early days of the 
diesel engine, he collaborated for some time 
with Dr. Rudolph Diesel, in the latter's work 
at Munich. These endeavours led, in 1912, 
to the publication of Chalkley’s well-known 
Diesel Engines for Land and Marine’ Work, 
which became a standard work of reference, 
being translated into French, German and 
Russian. 

It was in 1912, also, that he found his life's 
work, in that he then joined Temple Press 
Limited as editor of The Motor Boat. He 
continued as editor of that journal, later renamed 
Motor Boat and Yachting, until 1955. For some 
twelve years, from 1933 to 1945, he was editor of 
The Oil Engine and Gas Turbine, and, in addition, 
he was editor of The Motor Ship, supervising 
every issue of that periodical from its inception 
in 1920 until the present time. 

His manifold and abundant interest in all 
forms of shipping and marine’ engineering 
never ceased, and his enthusiasm for motor- 
boating led to his becoming a trustee of the 
British International Trophy (known as_ the 
Harmsworth Trophy in the United States), the 
blue riband of international motor-boat racing. 
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became a vice-president in 1939 and was elected 
President in 1943. In 1953 he was awarded the 
Faraday Medal of the institution and in 195% 
he received the Certificate of Honorary Member. 
ship in recognition of his outstanding work jp 
the field of telecommunications and his dis. 
tinguished services to the Institution. 

He was Knighted in 1941, appointed K.BF. 
in 1945 and K.C.M.G. in 1957. In 1947 he 
was made an Honorary Fellow of Queen Mar 
College, and in 1953 the Honorary Degree oj 
Doctor of Science (Engineering) was conferred 
upon him by the University of London. 


K. R. HOPKIRK 


Rotating machinery occupied a central place in 
the working life of Mr. K. R. Hopkirk, who died 
at Rugby on 24 April. Until he retired on 
31 December, 1958, Mr. Hopkirk was director 
and chief mechanical engineer of the British 
Thomson-Houston Company. 

Mr. Hopkirk was born at West Ham on 
10 June, 1893. After graduating at Emmanuel, 
Cambridge, he joined the BTH test department 
at Rugby in August, 1915. Four years later 
he was placed in charge of the turbine test and 
at the end of 1920 joined the design staff of the 
turbogenerator engineering department, becom- 
ing chief in 1939. In July, 1945, he was appointed 
assistant chief mechanical engineer of the 
company and in 1949 became chief mechanical 
engineer. Later in the same year he was elected 
to the board of directors. 

During the whole of his service with BTH 
Mr. Hopkirk was closely connected with the 
turbine organisation and its problems, and carried 
out much pioneer work, especially on mechanical 
matters. His research included the study of 
vibration and methods of balancing (on which he 
wrote several articles); the joint discovery with 
Kemball of the General Electric Company of 
America of the phenomenon of shaft whip in 
high-speed machinery, the analysis of its causes 
and the development of methods to overcome It: 
and, in conjunction with steelmakers, — the 
development of large high-grade forgings. During 
the war he designed transportable equipment for 
the vibration testing and balancing of steam- 
turbine rotors, and investigated the shock-effects 
of partial steam admission on turbine blade 
vibration. 

On the electrical side he was closely identified 
with the development of turboalternators up to 
the largest sizes during the past 30 years, especi- 
ally with the design of 33 kV windings and the 
associated problems of surge protection. He was 
responsible for the design of the largest 3.000 
r.p.m. air-cooled alternators at present operating 
in this country and rated at 75 MVA, 0-67 p.i.. 
33 kV. A new type of BTH _ turboalternator 
rotor winding, which involved a large degree 0! 
mechanical development, was invented by Mr 
Hopkirk. 
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At the 


ENGINEERING, MARINE, 
WELDING AND NUCLEAR 
ENERGY EXHIBITION 


Olympia, 16-30 April 


With the closing of the exhibition yesterday, the preparation for the next 


one will have begun. 


plan, and new requests be coming in. 


Regular bookings will already be entered on the stand 


This exhibition has differed from 


earlier ones in the long series in being held in the spring instead of late 
summer; an assessment of the success will therefore be very interesting 
ind the promoters and exhibitors will be enabled to judge if the change 


was a good one, 


mentioned on this and the next page. 


MARINE DIESELS 


Range up to 4340 b.h.p. 
at 300 r.p.m. 


A sew range of Mirrlees engines, the 
“Monarch “ class, for the marine 
{, covers powers from 1,600 b.h.p. at 
100 r.p.m. to 4,340 b.h.p. at 300 r.p.m. 
The range is made in three models of 
10 cylinders either normally 
ispirated or pressure charged. Bore and 
troke are 19in and 27 in respectively 
id the compression ratio is 11°35: 1. 


8, oF 


The normally aspirated versions have a 
138 1b per sq. in, which ts 
150 lb per sq. in for the 
irbocharged type. The 
rect reversing. 
The frame work of the six cylinder 
n made up of three castings: 
nvedplate, column and cylinder casing. 
e bedplate carries the crankshaft in 
nite metal lined steel backed bearings. 
The column forms the upper half of the 
crankcase and houses the camshaft, and 
re cylinder liners. 


.me.p. of 
icreased to 
engines) are 


gine IS 


casing carries the 
head is cast iron and has 
v0 inlet and two exhaust valves, as well 
the fuel nozzle cylinder relief valve 
valve. 


The cylinder 


decompressor 


DUST COLLECTOR 


Unit Designed for. Easy 
Replacement of Bags 


Tt Keith Blackman T1100 dust 
collector has been designed for ease 
replacement and maintenance, offering 
sO an filtration area and 

erefore better performance. 

The removable filter-frame has been 
esigned as a table-like structure which 
an be stood on the floor or bench. 
ihe filtering unit, arranged in block 
consists of a number of 

e bags, having a total filtering 

tof 50 sq. ft. The bags are contained 

Which slides into receiving 

S in the unit and is locked by 

WO hand-nuts to form a leak-proof seal. 


ncreased 


rmation 


se-Weay 


a frame 


nel 
e 


b 


gs are held in a distended position 
Nterior frames so that they always 
Ww lor tree flow of air 

The open the bags—at the 
are fixed and held in position by 


ends of 


lividual ring and nut assemblies and, 
he closed (bottom) end, by steel rods, 


uch form part of the shaking gear. 
When operated, the shaking gear causes 
© fr to be rapidly raised and 
ered and the loosened dust falls into 


Descriptions of some ttems of plant and equipment on 
lisplay have already appeared in our issues of 17 and 24 April; others are 





The pistons are oil cooled from the 
engine system by way of the main bear- 
ings, crankpin, connecting rod, and 
small end bearing. The return is through 
sight flow indicators. 

Both the pistons and the connecting 
rods can be removed through the crank- 
The engines are suitable for 
Mirrlees Bick- 
Hazel Grove, 
Row P, 


case doors 
multiple unit operation. 
erton and Day Limited, 
Stockport, Cheshire. Stand 5, 
Ground Floor, Grand Hall. 





a receptacle at the base of the unit. 
Units required for immediate delivery 

are powered by 2 h.p. type BS a.c. motors, 

which, with the fan, are situated in the 


airstream, on the “ clean air ~ side of the 


unit. Keith Blackman Limited, Mill 
Mead Road, London, N17. Stand |, 
Row A, Ground Floor, Grand Hall 
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3MW GAS TURBINE 
ALTERNATOR 


Mobile or Standby Set 


HE Bristol Siddeley 3 MW_ turbo 
generator set is a lightweight plant 
intended to meet the requirements of 
public supply companies and others 
for peak load, emergency supplies, stand- 
by duty, or during the overhaul of other 
plant. Advantages claimed include low 
capital cost, automatic operation, high 
reliability and low maintenance coupled 
with a compact plant. 

The power unit has been developed 
from the Proteus engine and like the 
marine version, will run on diesel oil 
The engine is coupled to an air-cooled 
alternator of 3,200kVA_ so that no 
water or other coolant is needed. Being 
a free shaft machine the unit 
only a small starting torque—enough to 
rotate the compressor The output 
shaft is driven from the turbine wheel 
through a compound epicyclic reduction 
gear as in the version All the 
are grouped at the front of 


requires 


aero 


accessorics 


the engine 
Power for the starter motor is provided 


by a 110 V battery which also supplies 


FLOW INDICATORS 
General 
Industrial Use 


HODES sight flow indicators have been 
designed for general industrial use, 
the bodies being made strong enough to 
carry all strains, due to misalignment or 
movement ol without imposing 
any strain on the “* Armourplate ~ 
windows 
A range of eighteen different types is at 
present available, including the simple 
“look box” type, types with internal 
spinners, types with flaps and a type with 
relay to 


pipes 


glass 


a mercury 
make possible remote warning. 

Since Armourplate ~ 
more easily broken from a blow on its 
edge than on its face, the discs used in 


switch operating a 


glass can be 


Rhodes indicators are completely encased 
in a Metal clamping ring, excepting for 
the actual viewing area and at the same 
time are insulated as far as possible from 
damage by thermal shock 

The indicators are manufactured in a 
range of metals including stainless steel, 
pure nickel, monel, etc. They can also 
be supplied enamel lined and rubber 
lined The normal 


design standard 


POWER’ PACK 
20 h.p. Air-cooled 
Diesel Set 


Victor 


producing 20 h.p.. 


HE Coventry power pack Is a 
portable unit 
which is suitable for temperate and 
tropical conditions 
The unit comprises: the 


horizontally 


“Victor Vixen 


four-stroke, opposed twin 


cylinder, air-cooled diesel engine 
mounted on a steel bedplate and en- 
closed in a sheet metal casing incor- 


porating hinged doors with louvres for 
ventilation 

The engine cooling is by means of a 
fan in the flywheel which circulates cool 
the cylinders and cylinder 


heads The engine has been subjected 


air around 


to fully tropical tests in ambient tempera- 


ture up to 138 F under MOT observa- 


tion throughout its speed range without 
signs of over-heating 

Air cooling obviates the aggravating 
weight and bulk of radiator and tan 





equipment and makes for a lig 
compact and less vulnerable 

Starting controls are located on toy 
of the casing and the fuel tank ts imme- 
or Casy 


diately above the engine gravity 
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those ancilliaries that have to be started 
before the main set. Once started, the 
being automatic, a corrector 
motor, normally mains operated, opens 
the throttle until mains frequency 1s 
reached. Without the motor the set will 
run at 52 cycles on no load and at 50 


sequence 


cycles at full load 
For the same output the gas turbine 
set requires less floor space and is much 


lighter than a diesel set It is also free 
from. vibrations both points enable 
lighter foundations to be used. Space 


heating of the building is not required as 
built into the 
windings dry 


there are heating coils 
alternator to keep the 


Overhauls are only required about every 


1.000 hours. Bristol Siddeley Engine 
Limited, PO Box 3, Filton, Bristol 
Stand 6, Row O, Ground Floor, National 


Hall 





for the glass discs is 200Ib per sq. in 


working pressure but the majority of 
standard 


working pressures well in 


glasses fitted are suitable for 
excess of this 
The present range of sizes is from } in to 


8 in bore B. Rhodes and Son Limited 








Queen Street, Romford, Essex. Stand 2 
Inner Row, Gallery, Grand Ha 
- 

feed Air cleaners are mountes IOVE 
the casing and out of the way of mue 
of the ground dust while the exhaust 
silencers are nN protected positions 

An extension shaft to the flywhee 
enables tne Sel to De A ect . ed 
driven machiner or may cart t flat 
or grooved, pulley tor side drive Ring 
bolts are provided for easy of the 
set The total weight of the ur 
S95 lb (271 45 Au) ind tnis we 1des tne 
L12 lb bedplate (50-9 kg) Overa j 
mensions ure 44 vidtt 
39 heig ] ( ; 
} r Motor Con Li Coventr 
S f R J. f ( H 














PLATE BENDER 
Vertical Machine with 
Capacity up to 4 inches 


O™' of the largest available plate bend- 

ers is a machine with a capacity for 
plate up to 4 in thick and 10 ft wide. The 
bending load is 3,000. tons. The 
machine has been designed to perform 
a variety of operations, and this versatility 
extends to the manufacture of drums and 
conical sections, and to normal pressing 
work. 

In operation the main beam pins the 
plate against the feed roller which is 
contained in the fixed beam by four 
pistons, before the bending force of the 
hydraulic rams is applied. A particular 
feature claimed is that plates can be bent 
very close to the edge so that they can be 
chamfered on an edge planer to the 
correct profile before bending. When 
using plate 2} in thick, drums can be 
formed to a radius of 6 ft: for thicker 
plates the radius ts greater. 

The feed roller is driven from the main 
power supply by an underground shaft 
so that the floor is left clear. To remove 
the formed drum, the end of the top 
beam is hinged and can be lifted clear 


HOLDING MAGNETS 
ar : . 
Positioning Unit for 

Welding and Fabrication 

N Eclipse magnetic unit has been 

developed for the purpose of 
holding workpieces in position during 
fabrication or erection. 

The unit magnet 
blocks joined together by a swinging 
link. The two can be locked by tighten- 
ing the nut on the link so that they will 
retain their relative position when in use. 


consists of two 


Each block has one working face 
formed as a V and the other flat: both 
faces are energised at the same time, but 
each block has its own control. Apart 
from the contact faces which are finish 
ground, all surfaces are phosphated. 
Che operating handles and end plates are 
diecast and the links joining the blocks 
are made of non-magnetic steel and are 
finished with a red crackle stove enamel. 

The magnet blocks are similar to the 
firm's V block units and are made of 
mild steel and 
Alcomac magnets. 


brass, incorporating 
Pipes can be held 
in the V face, and flat material on the 
flat face, the arrangement allowing one 


block to be used for a pipe and the other 





REFRIGERATED 
CONTAINERS 
Self contained Units 


M AINLY for marine use are the refriger- 
ated containers made by J. and I 

Hall. Each is complete with its own 
compressor and air cooler unit, built-in 
at one end 

The containers are made in various 
sizes but the standard model has a 
capacity of S00 cu. ft for stowage of 
cargo This would allow some 6 to 
tons of deep freeze material to be stored 
Empty. the container when made in its 
ght-weight form weighs about 3! tons 
and so can be lifted by the majority of 
derricks installed on even the smaller 
ze of cargo ships 

The main body is constructed of 
Homalloy and stands on steel beams to 


take the load The lifting straps reach 
right to the bottom to distribute the 
weight when the container is being moved 
by a crane or derrick They are usually 
placed on deck and are considered as 
deck cargo for most ships. Inside, the 
floor is covered with wood planks and 
r } 


there are shelves arranged on the walls, 


desired, for storage of smaller items. or 
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by means of an eyebolt, using the ordin- 
ary shop crane. The bending bars on 
the moving beam can be taken out and 
the machine used as for normal pressing 
work which extends its usefulness. 

The beam can also be set at an 
angle so that conical sections can be 
formed. For flanging the feed roller 
can be replaced by a nose bar. Hugh 
Smith (Possil) Limited, Hamiltonhill 
Road, Glasgow, N2. Stand 17, Row A, 


Ground Floor, Grand Hall. 






for a plate at the same time. The 
dimensions of each block are 2} in by 
2} in by 2in. James Neill and Company 


(Sheffield) Limited, Napier Street, Shef- 
field 11.) Stand 11, Inner Row, Gallery, 


National Hall. 








the space can be left clear for larger 
packages as well as for meat. 

The refrigerating unit is electrically 
driven and motors are available for most 
usual supplies. When the container has 
been placed in position all that is needed 
is to plug it into the nearest suitable 
mains supply available. The cooling 
circuit includes an air-cooled condenser 
with a Keith Blackman cooler fan and a 
circulating fan for the chamber. The 
arrangements can be adapted for any 
special conditions. Air is continually 
circulated through the machinery com- 
partment. J. and E. Hall Limited, Dart- 
ford Ironworks, Dartford, Kent. Stand. 
Row F, Ground Floor, Grand Hall 
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RADIANT HEAT 
BOILER 


Coal or Oil Fired 


HE Fraser hot water boiler is a radiant 
heat design with unidirectional 
water flow over the heating surface. 
Working pressures are up to 65 1b per 
sq. in. 
The gas flow 


s arranged for two 
passes and the gas leaving temperature is 
quoted as 500 F. Operating efficiency is 
in the region of 75 to 80 per cent. The 
combustion chamber is designed to take 
automatic oil firing equipment or a 
mechanical stoker for solid fuels. Apart 
from coal or coke, fuels that can be used 
include wood refuse, begasse, nut shells, 
paddy husks, or other waste materials. 
It is also possible to adapt the chamber 
for gaseous fuels. 

The furnace is completely water 
jacketed and the steep angle of the 
water tubes, besides promoting the uni- 
directional flow, also detracts from scale 
deposition. For steam raising a drum 
would be mounted at what is the normal 
water outlet connection. 

The chief claims for the boiler are: 
its small floor space: the large volume 





FLAW DETECTOR 


Ultrasonic Instrument 
for most Materials 


TT! Mark II ultrasonic general-purpose 

flaw detector incorporates fast time 
base speeds and high trace brightness 
combined with a rectified or unrectified 
trace display to enable a comprehensive 
study of flaw echo shape. 

The operational frequency range of 
5 Mc/s—10 Me/s and a maximum depth 
range of 20 ft (in steel) extends the 
possible application range to include 
the testing of lead shielding blocks, 
graphite quality control, heavy section 
weld inspection and the checking of stecl 
plate for lamination. 

Vibrations are produced by a barium 
titanate or lead zirconate transducer 
designed to operate at an optimum 
frequency, mounted in a probe which 
varies according to the type of applica- 
tion. On single probe working the same 
transducer both transmits the vibration 
and receives the echo, converting it back 
into an electrical impulse. 

The Mark II instrument uses a 5 in 
diameter cathode ray tube to show the 
condition of the material being tested, a 





HY DRO- 
PRECIPITATOR 


Extracting Fine 
Dusts 


RANGE of wet film washers has been 

introduced by Keith Blackman for 
removing fine dust when large quantities 
have to be handled. Sizes run from 
1,000 cu. ft per min upwards. 

The dust laden air is drawn into the 
unit near the top. It is then drawn down 
at a velocity which ensures impingement 
on to the water, the first phase of the 
process of separating. The air is then 
drawn through a throat into the turbulent 
mixing area, designed to throw the dust 
into a continuous water stream. 

The wet air and dust is then directed 
down once again on to the surface of the 
water into the area of maximum tur- 
bulence having once more passed through 
a continuous water curtain. The clean 
air is exhausted to atmosphere at the 
top of the unit after having passed 
through a series of eliminator plates. 
Keith Blackman Limited, Mill) Mead 
Road, London, N17. Stand 1, Row A, 
Ground Floor, Grand Hall 
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of water contained: rapid heat raising 
easy access for inspectio . 
and the defined unidirectional wate 
flow. There are ten sizes with Output 
ranging from | million to §!  millio 
Btu per hour. Fraser and Fraser Limj 
ed, Bromley-by- Bow, London, E3 Sta 
8. Row K, Ground Floor, Grand Hal 


and clean I 








reflected wave giving a vertical deflectic 
of the trace. The distance that 1 
wave has travelled is indicated by 
horizontal position of the deflectic 
along the time base. The speed of trave 


of the time base is continuously variable 


by means of a coarse and tine control s 
that its total length may be made 
correspond to anything from lin 
20 ft echo distance \ device Is ince 
porated to enable the operator to selec 
any portion of the display and expat 
it across the full time base lengt 
Ultrasonoscope Company (Lond 
Limited, Sudborne Road, Brixton H 
London, SW2. Stand 3, Row 7, Gi 
Floor, Empire Hall. 
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OUR BRIGHTEST SCIENTISTS 


e research projects were discussed in the 


on of Commons last week, and both Mr. 
Roy Mason (Labour) and Mr. Geoffrey de 
Freitas (Labour) pressed the Minister of Supply 
for a statement Mr. Mason wanted to know 


what consideration was being given to proposals 
for using Bluc Streak ballistic rockets to help 
in the launching of an earth space satellite, and 

(o what extent the Ministry of Supply was work- 
ing in cooperation with other countries of the 
Commonwealth in space research. 

Mr. de Freitas asked how far space research 
investigations could be undertaken with the 
equipment which the Ministry was developing 
for the use of the Royal Air Force. He urged 
that when the Government were considering 
the next step in this matter they should bear in 
mind that there was a danger of this country 
iosing her youngest and brightest scientists to the 
grvice of the United States unless they were 
given opportunities, from time to time, of carry- 
ing on scientific research. Such opportunities 
were necessary even if they involved using equip- 
ment which had originally been designed for a 
specific military purpose. 7. —— 

Adequate opportunities for Britain's scientists, 
Mr, Aubrey Jones agreed, were a most important 
consideration. He said that the United King- 
dom missile programme could, with some adapta- 
tion, give an initial launcher in aid of a space 
research programme, but, of itself, could provide 
neither the satellites nor the instruments needed 
to attack the important scientific problems 
avolved in space research. The Government 
were at present considering the question of a 
British space research project using earth satel- 
tes in the light of advice from the Advisory 
Council on Scientific Policy. A statement would 
be made as soon as possible. 

The Government had in mind the scope which 
such a project would provide for cooperation 
with appropriate Commonwealth countries, but 
discussions, could most profitably take place 
when a decision had been made on the scale and 
vature of any British effort. Asked by Mr. 
Frank Beswick (Labour/Cooperative) whether 
t would not be better to consult the Common- 
wealth countries before a decision had been 
reached about the scope of the British pro- 
gramme, Mr. Jones said he thought it proper to 
consult them only after any particular plan had 
been decided upon. 

BETTER TRADE WITH RUSSIA 

Useful preliminary discussions regarding Anglo- 
Russian trade have been held with the Soviet 
Ambassador in London. In this connection, 
Sir David Eccles, the President of the Board of 
Trade, told the House that, aS a result of these 
talks, the British Government had proposed to 
the Government of the USSR that he should 
ead a small trade delegation to Moscow next 
nonth. The Soviet Government had welcomed 
that proposition. The delegation’s purpose 
would be to negotiate an agreement to afford 
ncreased scope for trade between the two 
wuions. Sir David said that the composition 
of the mission was under consideration, but 
le Intended to invite two or three businessmen 
1 standing to join the delegation as advisers, 
particularly on Russian exports to the United 
Kingdom. 

Answering a point raised by Mr. Douglas Jay 
Labour) about the kind of increase in trade 
that was hoped for, Sir David said it was im- 
possible to say what the increase of trade might 
de, because that very largely depended upon the 
arangments that Britain was able to make with 
the Russians to take up contracts which it was 
known that they already wished to place in this 
country 

The mission was not an endeavour to obtain 


orders. It was a mission set up to establish the 
right framework, within which businessmen 
could act afterwards. He told Mr. Emrys 


Hughes (Labour), who wanted Scotland to be 
ongly represented in the mission in view of 


the heavy rate of unemployment in that country, 
that representatives on the mission would not 
have any particular interests of that kind. They 
would merely be advisers on the general question 
of ‘increasing the trade with Russia in both 
directions. 

Sir David told Captain G. R. Chetwynd 
(Labour) that the strategic list would not be dis- 
cussed, and Mr. A. Blenkinsop (Labour) that the 
Russians had made no request for long-term 
credit facilities He had, however, made some 
reference in the Budget debate with regard to 
medium-term credits. 


FROM SHIPBUILDING TO CHINA 


A number of members pressed the claims of 
particular industries to receive special considera- 
tion in connection with the mission. Captain 
E. W. Short (Labour) asked that a rather wide 
view should be taken of the word “ trade ~ and 
that the needs of British shipbuilding should be 
borne in mind. He pointed out that a number 
of Russian orders for ships had just been placed 
in Western Germany, whereas similar orders 
given to Britain would be extremely useful in 
places like Tyneside. Sir David promised to 
keep this aspect in view. 

It was suggested by Sir Anthony Hurd (Con- 
servative) that it would be most useful to both 
countries if any buying Britain did in Russia 
were to be mainly of raw materials—such as 
barley, potash or phosphates—rather than of 
finished manufactured goods. In this regard, 
Sir David said that the Russians had a tradi- 
tional trade in coarse grains and the mission 
intended to discuss that trade with the Russians. 
They also wished to have some opportunity to 
sell their finished goods to this country. He con- 
sidered that Britain would have to look at that 
wish if she wanted to sell a great many more 
finished goods in the USSR. 

Dr. B. Stross (Labour) drew attention to 
Russian purchases of consumer goods, including, 
for example, pottery from China, Czechoslovakia 
and Italy, and said that in the past the Russians 
had obtained the very best pottery from Stoke- 
on-Trent. Sir David agreed that the dessert 
services sent from Stoke-on-Trent to Russia were 
among the best in the world. He would cer- 
tainly keep that fact in mind. 

Told by Mr. E. Fernyhough (Labour) that 
Britain’s cooperative movement had had a long- 
standing trade agreement with the Soviet Union, 
and that it would be helpful if people with experi- 
ence over a long period formed part of the 
delegation, Sir David said he really needed advice 
about Russian exports to this country. There 
appeared to be plenty of orders which the 
Russians wished to place here, but as they were 
organised as a State trading body, he did not 
feel that the British mission was quite the means 
by which to try to make contracts. The Govern- 
ment were ready to consider anything to increase 
trade between the two countries. 


LIQUID METHANE IMPORTS 


Much interest continues to be shown regarding 
the recent importation of liquid methane from 
America. Mr. Alfred Robens (Labour) wanted 
the Paymaster General to explain the Govern- 
ment’s policy respecting the substitution of 
imported liquid methane for coal in gas produc- 
tion. 

In reply, Mr. Reginald Maudling said that 
there had been no change in situation since he 
had last answered questions on the miatter. 
There had been one trial shipment of liquid 
methane. It was a novel experiment but further 
results must be obtained before it was determined 
what should be done with the process. The 
Government did not know how many tankers to 
build until it was understood whether or not the 
idea would work. 

Certainly no instructions had been given to 
American shipyards for the reconstruction of 
tankers or for the building of new ones for the 
transportation of liquid methane, and he was 





In Parliament 


glad to deny any rumours there might be. The 
Minister of Fuel was in consultation with the 
gas industry and the National Coal Board on the 
general question of fuel, used for making gas, 
but, he told Mr. A. M. F. Palmer (Labour 
Cooperative), no one could begin to assess the 
economic advantages or disadvantages of the 
liquid-methane process to the country as a 
whole until more technical knowledge was 
available. 

It was known that a full cargo of liquid methane 
carried by the Methane Pioneer was equal to 
about 5,000 tons of coal and that the ship 
could make 7} round trips a year. Three or 
four more trial voyages would be required before 
the economic advantages could be 
one way or the other. 

Asked by Mr. Harold Neal (Labour) whether 
it was intended to base the gas industry entirely 
on imported products, Mr. Maudling said that 
was not so. The policy of the gas industry was 
to base its production of gas on those products 
which would enable it to supply the cheapest 
possible gas to the consumer. On Mr. Robens 
pointing out that on the Labour side of the 
House they regarded the substitution of an 
imported fuel for an indigenous fuel as being 
by and large, not a very good thing to do, Mr. 
Maudling said that the Gas Council had been 
doing extremely good work on this matter, 
but he was sure that they would take very careful 
note of what had been said. 

He told Mr. Tom Williams (Labour) that, in 
considering what policy they should follow, 
the Government would certainly take into account 
the cost of redundancy when 
closed. 


assessed, 


coal mines were 


Commonwealth Conferences at all Levels 


Information about Commonwealth conferences 
to be held in the near future was provided in an 
answer given by Mr. C. J. M. Alport, the Under- 
Secretary of State for Commonwealth Relations 
He told Mr. A. Fenner Brockway (Labour) that 
the Commonwealth Inter-Service Conference 
would take place in September and that the 
meeting of the Commonwealth Advisory Aero- 
nautical Research Council would also be held in 
that month. As to earlier conferences, the 
Commonwealth Meteorological Conference 
would be held in May and there would be a 
meeting of Commonwealth senior economic 
officials also in May. The Commonwealth Educa- 
tion Conference would take place in July and a 
conference of Commonwealth survey 
in August. 


officers 


Commercial Education Dragging 


As soon as the necessary consultations had 
been completed, said Mr. Geoffrey Lloyd, the 
Minister of Education. he would announce his 
conclusions regarding the McMeeking report on 
commercial education. In the meanwhile, he 
said, he had told local education authorities that, 
after 1961, he proposed to give special priority to 
building projects for commercial education 
Answering a point made by Mr. Michael 
Stewart (Labour), he said he would see that the 
National Coal Board and other nationalised 
boards were made fully aware of the desirability 
of granting day release to their employees for 
commercial education. He was taking steps to 
make it known to employers of all Kinds that 
they should take this matter 
Broadly speaking, technical education was swing- 
ing along well but commercial education was 
still hanging fire. 


very seriously 


British Exhibitions in \Mloscow 


Vice-President Nixon’s visit to Moscow in July 
to open a six-weeks United States exhibition was 
brought to the notice of the Joint Under-Secre- 
tary of State for Foreign Affairs by Mr. A. W. J 
Lewis (Labour). In reply, Mr. R. A. Allan said 
that the London Chamber of Commerce, with 
the support of the British Government, had 
recently been negotiating with the 
authorities for an 


exchange of exhibitions 
between the United Kingdom and the Soviet 
Union in 1961. 


Russia 













































































































































































































































































































Companies in the News 


Associated Electrical Industries 


The trend of events in the industrial world is 
leading towards larger and larger groups in the 
electrical engineering industry. One factor is 
the Restrictive Trade Practices Act which, by 
increasing competition through the curtailment 
of collective price maintenance, is tending to pro- 
duce amalgamations between firms. Another is 
the tremendous cost of research needed to carry 
out the necessary development in nuclear elec- 
tricity generation. A third is the necessity to 
invest heavily in new plant in order to remain 
competitive in world markets. 

These points were made by Lord Chandos, 
chairman of Associated Electrical Industries, in 
his annual statement to shareholders. He dis- 
closed that his group would incur * substantial 
losses ** on their contract in connection with the 
Berkeley nuclear power station. It was im- 
possible at the time the contracts were entered 
into, he said, to assess all the diificulties or 
modifications entailed by this “entirely new 
adventure into the unknown.” But, in common 
with the other three contracting groups, they 
had gained invaluable knowledge and experi- 
ence, probably unique and likely to prove of 
great value in the future. Even this, however, 
was hard to assess. 

One of the consequences of having to bear so 
heavy a risk on the outcome of such basic 
research and development was the need for very 
large resources. Expenditure on research and 
on modern plant was so heavy and had to be 
incurred so continuously that it was essential for 
the unit concerned to enjoy reasonable trading 
stability. This condition called for activities 
which embraced all aspects of electrical engineer- 
ing since it was common for some parts of it to 
be booming while others were slack. The dis- 
appearance of collective price agreements, which 
were a factor in stability in bad times, would be 
followed by the dominance of a few large firms, 
each with their recognised share of the market 
a situation which was most unlikely to have been 
envisaged by the supporters of the Restrictive 
Trade Practices Act. 

The AEI group fared reasonably well in a 
period of depression. Order intake during 
the year was approximately 5 per cent less than 
in 1957, at £167 million. Over 10 per cent of 
the business, however, was in consumer goods 
such as domestic appliances and electric lamps, 
which hardly figured in the order book. Orders 
on hand were £182 million, and despite increased 
output (deliveries rose by £31-5 million) they 
were unable to reduce the figure by any significant 
amount. Trading during the first quarter of the 
current year showed ** some, but not very marked 
improvement ~~ over 1958 but Lord Chandos 
expected a further improvement in the latter 
part of the year. 


Weapons More Intricate But Fewer 


Adaptation to rapid engineering change is the 
aircraft) industry's main preoccupation, and 
the growing complexity of airborne weapons its 
greatest problem. This was the theme of Mr. 
Donald W. Douglas, president of Douglas 
Aircraft Company Incorporated, when he lec- 
tured to the Graduates’ and Students’ Section 
of the Royal Aeronautical Society recently. 
He first discussed the rejationship of the American 
aircraft industry with the United States Govern- 
ment and its assignments and_ responsibilities. 
He analysed the impact of missiles and other 
weapons systems on the industry and reviewed 
innovations in manufacturing methods involved 
in the production of these systems. 

The changes that have come about during the 
past decade are so great that even an industry 
thoroughly used to adjustment and readjustment 
to changing times has found it difficult to keep 
up. In general, he said, the weapons systems 
that would be used in a major conflict in the 
1959-62 period are now in final development 





or production. He doubted that a ‘‘ major 
weapons system whose basic concept and design 
are fully approved today could be developed, 
tested, produced, delivered to a combat organ- 
isation, and used by that organisation in combat 
at the end of 1962 even under the impetus of the 
very highest and most expensive priorities.” 
With such emphasis on research and development 
and complexities the cost of weapons has 
climbed to unbelievable heights. The estimated 
unit cost of the 1,610 aircraft for which provision 
is made in the United States budget for 1960 
works out at £14 million per unit. ‘* There are 
no signs,” said Mr. Douglas, * that a change in 
this trend is in prospect. In fact, as we enter 
the space age with its greatly increased perfor- 
mance requirements, the probability is that costs 
will continue to rise and that fewer weapons will 
be produced.”’ One of the projects supported by 
the United States Air Force concerns the feasi- 
bility of machining new hard materials at rates 
ranging from 30,000 to 50,000 surface feet a 
minute. 


Tyne and Clyde 


Work on hand will keep the shipyards and engine 
works of Swan, Hunter and Wigham Richardson 
employed “ at a reasonable high level” for the 
next two years but the further outlook does not 
look very bright. In his annual report the 
company’s chairman, Mr. E. J. Hunter, states 
that with freight rates depressed the demand 
for new ships has practically disappeared and 
any resurgence of demand on a significant scale 
cannot be expected until there are indications 
of an improvement in this direction; such an 
improvement seems unlikely while the large 
volume of tonnage now laid up is available for 
service. Mr. Hunter pinned his main hopes on 
the modernisation of the whole group, which is 
* well advanced ~ and should enable them * to 
obtain their fair share of the work available 
under present conditions.” Capital expenditure 
during the year resulted in net additions to fixed 
assets of £2-8 million and there are commitments 
by way of further expenditure amounting to 
£2-2 million. 

Output in the shipbuilding units on the Tyne 
and Clyde was lower by some 6,500 gross tons 
than during 1957, at 122,500 gross tons. The 
output of the engine works showed a slight decline 
and the tonnage of ships repaired fell from 
4°48 million tons to 4-18 million tons. Trading 
profits were down by nearly £370,000 to £2-°3 
million. There ts little doubt, however, that 
Swan, Hunter, along with other large firms in 
the industry, have gone a long way to catch up 
their foreign rivals in respect of methods of 
construction and shipyard equipment. 

Another large shipbuilding firm, the Fairfield 
Shipbuilding and Engineering Company Limited, 
have produced a very fine brochure showing 
something of the resources and facilities of their 
yard and engineering department. Many of 
the different types of vessels built and engined 
by Fairfield are illustrated and an impressive 
list of achievements (as well as customers) is 
given. The company have been producing 
engines since 1834 and next year they will 
celebrate their centenary as shipbuilders. The 
production of such a brochure, which is quite a 
departure for this type of firm, is welcome 
evidence that British shipbuilding intends to 
publicise itself and not leave everything in the 
world of public relations to the unmatched quality 
of their ships. 


Recession Repercussions 


The full damaging effect of the United States 
slump on manufacturing industry is being 
disclosed by company chairmen in their annual 
reports. Although some recovery is anticipated, 
few expect 1959 to be a golden year. Du Pont’s 
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report is particularly revealing: 
the extent of the damage and 1 
American business under the strain, 
by 7 per cent to $1,830 million 
slashed—* because sales 
costs occurred in almost all aspec 
employment 

89,000 to 84,000 over the year. 
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builders, shipbuilders, steel makers, 
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income contract 
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William K. F 


‘itch, 


caused 


principally by 


failure to make estimated profit on much of the 
work completed and unusually heavy expenses 


for 
products.” 


investigation 


and 


development 
Link-Belt Incorporated, of Chicago 


one of the world’s largest 


mechanical 


of new 


manufacturers 9 


handling equipment, carned $6. 


million last year as against $10-1 million in 1957 
Sales were down by $22 million, to $142 million 


Cummins 


Engine 


Company 


Incorporated, 0 


Columbus, sold 2 per cent and earned 16 per cent 
below the previous year’s levels, despite higher 
unit sales of diesel engines. 

All these companies expect sales in 1959 
be higher than last year’s. 
“as good a sales year as any in the company’s 


history.” The 


others 


also 


Du Pont predict 


look forward t 


better operating conditions (with the exceptior 
of Dravo, who lag behind the other companies 
in feeling the full impact of the recession), but 


none expects earnings to recover as fully as 


sales. 


A 


Oil Engines in India 


An investment of $850,000 has been made by 


the 


International 


Finance 


Corporation (IFC) 


in Kirloskar Oil Engines Limited (KOEL), a 


publicly-owned 


Indian 


corporation, 


for the 


expansion and diversification of their manv- 


facturing activities. 


KOI 


completed 


L will 


When 


be 


the 
the 
facturer of diesel engines in India. 


expansion is 
largest manu- 
It will result 


in the manufacture in India for the first time of 
80 to 440 h.p. diesel engines for stationary 
generating sets, small shunting locomotives, and 
and propulsion units; of a 


marine auxiliary 


3 h.p. diesel 


engine 


specially 


designed for 


pumping sets in demand by small farm owners 
in India; and of bimetal bearings for use in 
internal combustion engines. 
of KOEL’s present range of 5 to 40 b.h.p. diesel 
engines will be increased. 
licensing agreements with Glacier Metal Con- 
pany for the manufacture of bimetal bearings and 
with Maschinenfabrik Augsburg-Nurnberg AG 
(MAN) for the manufacture of engines from 


80 to 440 b.h.p. 


KOE 


The production 


L have concluded 


KOEL are one of five public companies built 


up by the Kirloskar family. 


The original firm. 


Kirloskar Brothers, began in 1888 as a bicycle 
1906 Kirloskar started manu- 
facture of the Kirloskar iron plough, in 1926 the 
manufacture of hand and power pumps, and 


repair shop. In 


in 1937 
electric 


the 
motors 


manufacture 
generators 


and 


of 


tools. 
diese! 


machine 
and 


engines. One of the companies is now the largest 
privately owned machine-tool factory in India. 
KOEL began to manufacture diesel engines In 


1949 and export their products to Asian, African 
and Central American countries. 


the expansion is estimated at $4-3 million, o! 
which IFC’s investment will provide one-fifth. 


The balance will be provided by additional share 


capital and by company funds. 


Total cost of 
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Tempting Morsel 


increasingly ind istries and individual companies 
ve trying to arouse the interest of school leavers 
ind those just behind them in an_ industrial 
reer. One ol the latest has been a one-week 
course during the Easter vacation for boys and 
vis from public and grammar schools through- 
out the country. I he course was organised by 
the Metropolitan-Vickers I lectrical Company. 
~ During that week some 40 fifth and sixth 
eleven of them girls, went through a 
srogramme Ol progressive training. Half of 
ach day was spent under instruction in_ the 
apprentice training school and the other half in 
the manufacturing departments and design 
iboratories. Talks were given by senior staff 
» the research, design, sales and manufacturing 
jepartments who explained the work they do as 
spofessional engineers and the opportunities 
vhich arise in electrical and mechanical engineer- 
yw. They also met the director of research and 
jucation, Sir Willis Jackson. 
Companies today consider it well worth their 
shile to create a climate of interest in the schools. 
To overcome past prejudices concerning the 
cceptable respectable occupations is to ensure 
reasonable supply of good quality recruits in 
the future. 


formers, 


a 


Traffic Discipline 


\ gift of about £20,000 a year has been made 

. years to enlarge and develop the 
Birmingham University Graduate School of 
Highway Engineering. The study of traffic flow as 
) integral part of road engineering has only 
gun in this country. In the United States and 
Germany it has been developing for a number 
f years. Now, thanks to the generosity of 
everal public companies and motoring interests 
urther systematic study can be made here. 

\ proposed graduate programme in urban 
janning and traffic engineering has been 
ecently issued by Yale University in the United 
States. Although these two are based on different 
vriteria, says the pamphlet, the objectives of 
oth are the same. City planning is concerned 

th the control of land use, traitic engineering 
vith the planning, design and operation. of 
iraffic movement. The traffic engineering portion 

f the curriculum is based on engineering dis- 
uiplines. Only those with an engineering degree 
om an accredited college may take the course. 


wy seven 


Using Words Effectively 


Much good advice was given to writers on 
scientific subjects by the speakers at the luncheon 
eld last week by the Radio Industry Council in 
onour of the winners of the RIC premium 
wards for technical writing. Some of the best 
idvice came from one of the winners, Mr. E. 
Lloyd Thomas, speaking on behalf of the guests. 
Mr. Lloyd Thomas, B.Sc., A.C.G.1., M.I.E.E., 
\.F.R.Ae.S., is chief development engineer of 
R. B. Pullin and Company and specialises in 
nalogue computers. He feels very strongly on 
the subject of muddled writing: “ much of the 
confusion that exists in our lives,” he said, 
whether in business or in a wider field, is due 
) lack of effective communications. Writing is 
permanent form of communication and a great 
ial of this confusion could be avoided if people 
‘ook just a littke more trouble over the way they 
‘xpress themselves.” He gave a few examples 
'what to avoid and of the qualities to cultivate: 
“the ideal is the use of sufficient words to 
describe the situation without padding and 
without omitting anything of importance.” 

The RIC awards—there are six each year— 
gan in 1952. The object of the scheme is to 
nake it more widely known throughout the world 


‘hat the British Radio Industry is in the fore- 
font of development, by encouraging publica- 


tion of articles reporting British technical pro- 
gress and achievement in radio, television and 
electronics. Fifty-nine entries were submitted 
this year and of the winners of the 25 guinea 
prizes one earned his award for the excellence of 
the material his article contained, although to 
Air Marshal Sir Raymund G. Hart, director of 
the Radio Industry Council—it fell ** far short 
of the standard expected in respect of presenta- 
tion and good English.” The RIC are attempt- 
ing to stimulate the flow of articles from the 
industry to the technical press: sometimes con- 
tributions will reach them which lack polish 
but have what every editor wants: clear thinking 
and originality. If those two elements are 
present, the rest will follow and few editors will 
mind doing the necessary editing. 


In Cases of Redundancy 


A redundancy agreement has been reached 
between the unions and the British Transport 
Commission for men in railway workshops who 
have to be dismissed for lack of work. Com- 
pensation is based on length of service. Men with 
very long service will also receive lump sums. 
The basic qualification is that a man should 
have three years’ service. Such a man receives 
two-thirds of his rate of pay (less unemployment 
assistance) for two weeks. At the other end of 
the scale a man with 40 years’ service receives 
two-thirds his rate for 13 weeks. Lump sum 
payments begin after 25 years’ service. If aman 
cannot get work during the currency of the 
two-thirds formula he gets it extended for a 
further similar period until he finds work. 

This scheme is likely to be an important land- 
mark in wage negotiations in the engineering 
industry. Since it is the first of its kind in 
engineering and applies in a branch of the 
industry tied to the railways, which as yet lose 
money, it is likely to be taken by the unions as 
a minimum standard. Private enterprise, which 
has to make a profit, will be expected to offer 
more. Until now, the engineering unions have 
been able to quote only the terms of the miners’ 
redundancy scheme. Now they have one of their 
own and it will be surprising if redundancy 
schemes do not now become fashionable. 


New Guild Ties 


Members of the Engineers Guild may now wear 
a special tie. It carries the letters E and G 
separated by an integral sign and is made up 
in Terylene. The colours are maroon for the 
ground and golden yellow for the monogram 
reproduced here. 

Membership of the Guild is open to corporate 
members, graduates and students of the I.C.E., 
I.Mech.E., I.E.E. and I.Chem.E., so the wearing 
of the tie is the sartorial symbol available to 
these present or future professional engineers 
provided they have also joined the Guild. The 

April issue of the Guild’s Journal gives 
details of how the annual subscription 
(£3 for a corporate member) can be 
more than offset by savings of as much 
as £20 in reductions, discounts, etc., on 
insurance premiums—personal, motor- 
car and householder’s. A charge of 
only Ils 6d for the tie, together with 
these savings, makes the Guild an 
attractive proposition. 

This week the Guild itself has made a new tie. 
From | June it is to take over the functions of 
the Professional Engineers Appointments Bureau. 
Mr. J. Muil, M.I.E.E., registrar and secretary of 
the Bureau, and Mr. H. Bailey, assistant secre- 
tary, have been invited to join the Guild 


secretariat as registrar and assistant registrar of 


a new appointments division which the Guild is 
creating. 


The Human Element 





Members of the four institutions may use the 
services of the appointments division whether or 
not they are members of the Guild. For the 
time being, the division will be remaining at the 
bureau’s present address—39 Victoria Street, 
London, SWI. The Guild’s offices are only half a 
mile away at 78 Buckingham Gate, London, SW1. 


Winged Inspector 


Mr. T. P. Frost, chief test pilot of Armstrong 
Siddeley Motors since 1955, has been appointed 
chief test pilot of Bristol Siddeley Engines, the 
new company formed on | April by combining 
the resources of Armstrong Siddeley Motors and 
Bristol Siddeley Engines. In his new post, 
Mr. Frost will be responsible for the flight testing 
and development of Bristol Siddeley engines, 
which include the Olympus, Orpheus, Proteus, 
Viper, Double Mamba, Sapphire, the P.181 and 
P.182, at the company’s flight test centres at 
Filton Aerodrome near Bristol, and Bitteswell 
Aerodrome near Rugby. 

Mr. Tom Frost, who is only 36 years old, has 
already 21 years of service with aircraft. At the 
age of 15 he joined the Royal Air Force as a 
Halton apprentice and after three years’ training 
went to the Middle East as an engine fitter in 
1941. In 1944 he took a pilot's course in 
Rhodesia and later joined 149 Squadron flying 
Lancaster bombers. He then went to Central 
Flying School and subsequently became an 
A.1| instructor. After a certain time spent on 
jet instructing he qualified for a course at the 
Empire Test Pilots School at Farnborough. 
Experimental test flying on Valiants, Vulcans, 
Javelins and Hunters followed at Boscombe 
Down. One of his exploits was to roll the giant 
Vulcan V-bomber over the Avro factory on 
completion of tests at Boscombe. 


Cupid Replacement 


Missiles will in future strengthen hearts, not 
destroy them. The days of Cupid’s arrows have 
given way to ICBM’s and rockets to the moon, 
and techniques used to analyse radio signals 
from missiles in flight have been adapted to help 
doctors to diagnose arteriosclerosis in its earliest 


stages. This disease—hardening of the arteries 
-leads to strokes, heart attacks and kidney 
failures. 


Scientists of the Lockheed Aircraft Corpora- 
tion’s Missiles and Space Division have developed 
a method whereby electronic equipment normally 
associated with missile weapons can be used to 
fight ill health. Electronic computers are linked 
to plastic cuffs wrapped around the ankles and 
wrists of suspected arteriosclerosis victims. Heart- 
beat pulsations and blood vessel vibrations are 
recorded on tape. Lightning-fast computers 
then translate these sounds into mathematical 
terms—points and lines on graphs. The figures 
show experts whether there are any abnormalities 
in the patient’s circulatory system. This may 
enable doctors to spot the disease early enough 
for prompt and effective treatment. The Ameri- 
can Heart Research Foundation and the School 
of Medicine of the University of Southern 
California have worked together with the Lock- 
heed engineers for the past two years. It Is an 
interesting example of fruitful cooperation 
between medicine and engineering. 


Wrong Dose 


The Human Element note “* Dose Control” 
(6 March, page 299) described the radiation 
monitoring service offered by the Electronic 


Machine Company Limited incorrectly. The 
company do not employ a team equipped with 
film holders to visit clients’ premises, but issue 
film holders to clients under contract, the films 
being subsequently returned to the Electronic 
Machine Company for checking and recording. 
























































Atomic Review 


| ane reactions may be expected to yield 
net electrical output given certain conditions. 
To determine what these conditions are and how 
they may be created and maintained has been 
the object of much research. The results of this 
work to date, from the physics of plasmas to 
the engineering of ingenious plasma-containing 
devices, have been assembled in a collection of 
papers presented before a meeting of the British 
Nuclear Energy Conference on 29 and 30 April 
at the Institution of Civil Engineers. The Con- 
vention on Thermonuclear Processes was organ- 
ised by the Institution of Electrical Engineers, 
and included sessions devoted to the development 
of thermonuclear devices in Britain; construction 
features of Zeta (zero energy thermonuclear 
assembly): contributions from the United States 
and USSR; engineering problems associated with 
new systems; and the constricted plasma and its 
future. The following notes are the assembled 
conclusions of papers delivered. A subsequent 
report will consider engineering aspects of 
thermonuclear work, including the modifications 
incorporated in Zeta 1A and the design of a fast 
pinch device at AWRE. 


Summary of Conclusions 


As a background to the present summary, attention ts 
drawn to articles written for ENGINEERING by two of 
the principal speakers at the convention. Dr. A. A. Ware 
of the AEI Research Laboratory, Aldermaston, writing 
on * Controlled Thermonuclear Reactions,” has out- 
lined the history of this research and the theoretical 
principles on which it is based (vol. 184, p. 610, 1957) 
and Dr. R. J. Bickerton of the Controlled Thermo- 
nuclear Research Division, Harwell, has summarised 
the papers presented at last year’s Geneva Conference, 
classifying the various devices mentioned in a com- 
prehensive table (vol. 186. p. 824, 1958). Dr. Ware 
has also examined in detail the Geneva papers on pinch- 
effect (vol. 186, p. 796, 1958). Other reports on 
thermonuclear work published in ENGINEERING include 
the full text of a lecture given by Academician I. V. 
Kurchatov at Harwell in 1956 (vol, 181, p. 522, 1956), 
and a paper * Neutron Emission in High Current Gas 
Discharges,” by Mr. H. A. B. Bodin and Dr. J. A. 
Reynolds of AWRE, Aldermaston (vol. 184, p. 538, 
1957). An extensive description of Zeta appeared in 
ENGINEERING on 31 January, 1958 (vol. 185, p. 134), 
including an account of * What the Zeta Experiments 
Mean,” by Mr. R. S. Pease, who was also a main speaker 
at the Convention. 


Thermonuclear Criteria 


The introductory contributions to the convention 
may most readily be summarised by reference to a 
series of graphs. Fig. | shows the variation 
of cross-section (or reaction probability) for four 
of these reactions with deuteron energy. Note: the 
deuterium-deuterium reaction (DD) gives two sets 
of products; thus deuterium (D) plus a deuteron (d), 
or deuterium nucleus, forms either tritium (T) plus a 
proton (p) and 4 MeV of energy, or helium 3 plus a 
neutron (7) and 3-25 MeV of energy. The reactions 
represented on the graph are indicated by the 
following equations: 


D D He* n 3-25 MeV 
D D I p - 4 MeV 

D r - He? n 17-6 MeV 
D He® He! p 18-3 MeV 


Other useful reactions! involving lithium isotopes and 
yielding helium isotopes are: 
D + Li‘ 2 He! + 22-4 MeV 
Li'+p -— 2 He’ 17-3 MeV 

The conditions which a thermonuclear reactor is 
required to provide include suitable values of power 
density and particle density. The relation between 
the power released per unit volume and the deuteron 
particle density at a temperature corresponding to 
100 keV for DD and DT reactions is shown in Fig. 2. 
The power density in a fission reactor is shown for 
comparison. A plasma at these temperatures com- 
prises a mixture of nuclei, from which the electrons 
have been stripped, together with these free electrons. 
Apart from problems of containment (achieved by a 
Variety of ingenious field configurations) and of 
stability, it is necessary for the total energy yield to 
exceed losses due to escaping particles and to radia- 
tion. The critical temperatures for the DD and DT 
reactions, at which the power retained by the charged 
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Thermonuclear Assembly 


particles exceeds the bremsstrahlung losses, is shown 
by the points of intersection in Fig. 3 (the particle 
density, n , is 10'° ions per cu. cm). m 

Considering a system heated to a temperature 7 
for a time ¢ and then allowed to cool and assuming a 
heat to electricity conversion efficiency of 33 per 
cent, it has been shown that the ratio, R, between the 
energy released in the plasma and the energy supplied 
must exceed 2. Thus, from Fig. 4 it will be seen 
that for a power-producing thermonuclear reactor 
using the DD reaction, T must exceed 2 10° K 
(26 keV) and ar, the product of deuteron density 
with time, must be greater than 10'°. Hence for a 
pulse of | millisec duration, m must exceed 10". 
With the tritium-deuterium mixture, 3 10° -K 
is the minimum temperature and nf must exceed 10". 
(Paper 2888, The Basic Physics of Thermonuclear 
Processes, T. E. Allibone and D. R. Chick.) 

In the case of the toroidal pinch-machine Zeta, 
energy containment times of 100 microsec have been 
achieved and nt is about 10'’. In the Perhapsatron 
S4, where the gas current was sustained at a high 

value for a relatively long time by use of a subsidiary 

condenser bank, neutron emission continued steadily 
throughout the discharge lifetime, and despite a 
power input of 900 MW, the plasma temperature 
remained unchanged. (Paper 2883, A Brief Review 
of the Toroidal Stabilised Pinch, R. J. Bickerton.) 


Present State of Plasma Theory 

There is emerging a body of experimental data 
(largely derived from work on pinch machines) which 
challenges some of the assumptions made in the 
theories describing the plasma behaviour. In par- 
ticular, it appears that ion and electron temperatures 
substantially differ; in fact, electron temperatures 
of order 10 eV are consistently measured, whereas 
impurity-ion temperatures of approximately 100 e¥ 
have been reported. Thus the assumption that mean 
electron velocity is 60 times mean ion velocity is not 
justified, and Ware has suggested, from experimental 
evidence, that ¥, ~ ¥/. Magnetic-probe measure- 
ments indicate that a high degree of field mixing, 
and hence the separated-iield theory of stability, ts 
suspect. Experimental work does not demonstrate 
conclusively that stability is improved by using a 
thick-walled containing chamber. It would seem 
that the plasma is not confined in any useful sense 
and there exists an unknown mechanism whereby 
electrons with energies of about 2 keV lose energy 
and momentum to the walls very rapidly. Ware 
points out that this will allow the ions to gain energy 
directly from the electric field and to do this faster 
than by an electron-ion collision process. The loss 
mechanism is not understood, but could be either 
some form of magnetohydrodynamic instability, in 
which case some hope lies in time-programmed 
stabilising fields, or it could be due to plasma oscilla- 
tions excited by fast runaway particles (Paper 2888). 
Attention was drawn to this extremely critical finding 
in the short survey of the Geneva Conference pub- 
lished in Atomic Review last 12 September. 
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Fig. 3 (centre) Calculated total fusion react 
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rhe rate of energy loss to the tube 

although the discharges appear 
ned away from the walls. Com- 
vo more likely explanations, the 


mpurit) atoms. , 
walls 1S very hig 
1» be grossly CO! 
apenting on the 

thor observes : 
“We know from the magnetic-probe measurements 
sat in theory the discharge should be hydromagnetic- 
» unstable, and the neutron emission could be 
joted as evidence that this is so. To improve this 
* bility we need (o know how to form a thin current 
sheet and so to obtain well-separated magnetic fields. 
Finally, the SO-c illed electrostatic instabilities have 
een much discussed recently. It is proposed that 
coacecharge waves or plasma oscillations are 
implified by the interaction of electron streams with 
the plasma. The process is analogous to slipping 
seam amplification. It is further proposed that the 
jyctuating electric fields resulting from these oscilla- 
ons enable electrons to cross lines of magnetic force 
ind so to escape confinement. This last part of the 
heory is little more than a qualitative argument at 
yesent. The required initial streaming of electrons 
can be provided by the normal runaway process. 
‘it is true that the process is initiated by runaway 
electrons, the instability can be stopped by operating 
sinches with higher line densities. Simple calcula- 
ons using the theory of electron runaway show that 
qbstantial runaway is avoided if the number of ions 
exceeds 10'* lines per cm of discharge. The problem 
yen is that very large gas currents (about 10° A) are 
eguired to obtain interesting plasma temperatures.” 
Paper 2883.) 


Mechanism of Electron Energy Loss Suggested 
The toroidaldis charge apparatus Sceptre III 
\FI Research Laboratory) has been modified and 
snow known as Sceptre Ill A; the modification 
icluded new magnetic-field coils and improved 
neasurement facilities. The experimental results 
btained suggest that the electron-energy loss mechan- 
sm is due to an electron-particle bombardment of 
the walls. On this basis the large drift velocities 
observed for the ions have a simple explanation in 
he negative momentum carried to the walls by the 
electrons. The large ion velocities in turn lead to a 
simple and consistent explanation of the Doppler 
yroadening on the basis that it is due to a true 
thermal motion. In addition, there is evidence 
that the electron loss is concentrated on those parts 
f the tube wall into which lines of magnetic force 
pass from the discharge space. A mechanism by 
vhich electrons can pass across the magnetic field and 
each these particular lines of force is needed, and a 
imple argument shows that any region of higher 
lensity in the discharge will have a reversed com- 
yonent of electric field within it which will cause the 
electrons to drift outwards. The bars of light 
bserved On all streak photographs may be such 
egions of higher density. If this is the case, the 
problem of the electron-energy loss reduces to the 
question: what is the cause of the bars? (Paper 
2898, Sceptre IITA, A. A. Ware.) 





Iwo Basic Kinds of Fusion Device 


The fusion devices proposed to date may be divided 
nto Wo categories: (a) those in which the magnetic 
fields contining the plasma are largely produced by 
current in the plasma itself, as in the stabilised 
toroidal pinch; and (b) those in which the confining 
fields are produced by external currents flowing in 
metal conductors, such as mirror machines and the 
Stellarator. Type (a) machines appear to be essen- 
ually transient, or pulsed in operation, while those 
of type (6) may eventually be made quasicontinuous. 
During the period of operation, energy escapes from 
the plasma as photon radiation (bremsstrahlung), 
energetic neutrons, and other charged and neutral 
particles. All this energy may be converted indirectly 
0 electrical power, but, in addition, some electrical 
power may be extracted directly. (Paper 2902, 
Possibilities of Direct Energy Conversion from 
Fusion Reactors, J. D. Jukes.) — 


Containment Systems Listed 


Systems of containment so far reported are: 
hear and toroidal pinch (Zeta, Sceptre); Stellarator 
with diverter); relativistic electron sheet (Astron): 
itror machine, with adiabatic pumping and plasma 
nection (Scylla, Ogra, DCX); homopolar rotating 
Plasma device (Ixion); ion magnetron; radio- 
requency fields; and plasma loop (Osovetz). These 
me have been compared in ENGINEERING by 
oe (see references above). So far the bulk 
_ wor k has been devoted to linear and toroidal 
o systems, but the Atomic Energy Research 
‘stablishment has recently considered investigation 
~ 4 machine with mirror geometry. A further 
stem appearing to combine various approaches 


“ been reported from the Atomic Weapons Research 
Stablishment. 
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Fundamental Problems Outstanding 


The main questions and problems which arise in 
connection with the toroidal pinch have been listed 
as follows: (a) In what form does the energy reach 
the wall in toroidal pinches? (b) What conditions 
are necessary to ensure a thin current sheet separating 
the axial and azimuthal magnetic fields, and how do 
these conditions scale? (c) What is the effect of 
reversing the external axial field on the stability of 
such a current sheet? (d) Experimental demon- 
stration of the plasma heating produced by the 
interdiffusion of the initially orthogonal magnetic 
fields. (¢) Experimental confirmation of the theory 
of runaway electrons. (f) Experimental measurements 
on the interaction between beams of charged particles 
and plasma. (g) More experimental evidence on the 
conditions under which the classical theory of 
diffusion of plasma across a magnetic field is valid. 
(i) Experimental verification of the shock-heating 
of plasma in the toroidal pinch by the rapid collapse 
of the plasma column. (i) Theoretical and experi- 
mental work on the stability of plasma and magnetic 
field under conditions of high acceleration. (j) What 
are the mechanisms of neutron and X-ray production 
lin toroidal pinches? (A) The identification of spectra 
lines from highly excited atoms. What information 
about the plasma can be obtained from impurity 
spectra? (/) The behaviour of toroidal pinches 
carrying currents of the order of 10°A operating 
with line densities exceeding 10'* ions per cm. 
(m) The interaction between plasma and material 
walls. (n) The development of wall materials to 
withstand the arduous conditions involved, for 
example, high electric fields, heat fluxes, neutron 
bombardment. 

It is clear that the solution of many of these 
problems has a direct bearing on other approaches to 
fusion involving plasma and magnetic confinement. 
(Paper 2883.) 
Direct Conversion from Pinch Machines 

Since electric currents and magnetic fields are 
essential to confine hot, fusing plasma, direct con- 
version from nuclear into electrical energy is sug- 
gested as being appropriate to fusion reactors. 
Qualitatively, the advantages of direct conversion 
are apparent. There is the possibility of achieving 
high thermodynamic efficiency, with a consequent 
saving in the bulk and capital cost of the inter- 
mediate heat-exchanging plant. If the nuclear energy 
is allowed to degrade to thermal energy, conversion 
would require the expensive accessories of some 
intermediate thermodynamic cycle. 

A scheme has been proposed to convert directly 
some of the fusion energy liberated in a reactor 
working on the stabilised-pinch principle. In the 
usual concept of such a device, a toroidal cylinder of 
plasma is confined by an external azimuthal field. 
To stabilise this system, a longitudinal magnetic 
field of considerable strength is also required within 
the plasma. The plasma may be alternately com- 
pressed and expanded by modulating the pinch cur- 
rent about a mean value. A plasma containing a 
source of nuclear thermal energy, when taken 
through a compression-expansion cycle, does work 
on the confining magnetic field in a way analogous to 
the gas in an internal-combustion engine working 
against the piston. The efficiencies of two typical 
cycles, one in which the current has a_ sinusoidal 
modulation and one in which the modulation is a 
square wave, have been calculated. Although the 
former has practical advantages it turns out that 
only the latter can yield a significant conversion 
efficiency. 

A fusible plasma confined by a magnetic field is 
made to undergo the thermodynamic cycle shown tn 


Fig. 5. The plasma may be adiabatically compressed 
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Fig. 5 A thermomonuclear plasma confined by 


a magnetic field might be made to undergo 
a_ thermodynamic cycle, thereby converting 
nuclear energy directly into electrical energy. 
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and expanded by alternately increasing and decreasing 
the confining field. At maximum compression, at 
temperature T,, the plasma is hottest, fusion is most 
rapid and the plasma takes in heat energy. At 
maximum expansion, at temperature T,, the loss of 
heat (presumed mainly by radiation cooling) exceeds 
fusion, and the plasma rejects heat. During the 
adiabatic expansion and compression “ strokes,” 
work is done reversibly between the plasma and the 
magnetic field. 

It appears possible to withdraw about one-third 
of the available energy from proposed fusion devices 
directly as electrical energy, thus saving about a 
third of the heat-exchanger-turbine capacity. A net 
power-producing reactor working on this principle 
would require a squarely modulated current of 
several million amperes for a deuterium-tritium mix- 
ture and 5 to 10 times as much for pure deuterium. 
For a 50 : 50 DT mixture the thermodynamic effici- 
ency, 7, is estimated to be 0-75 and the ratio, A, of 
the expansion time to the compression time, of the 
order of 200; and for pure deuterium 7» ~ 0-5 and 
A~ 10. (Paper 2902.) 


Notes and News 
Electric Field for Thermonuclear Containment? 


The use of electric, as distinct from magnetic, 
fields for containing charged particles is reported 
to have been proposed by a group of research 
workers in California. An electric field is said 
to be easier to establish and control than a 
magnetic field, and particles once trapped are 
understood to be retained in orbit for several 
days. The special field required is created by the 
use of suitably shaped electrodes and by setting 
up both a.c. and d.c. voltages between them. 
Particles are trapped in stable orbits in a small 
volume contained by the electrodes. (Journal of 
Applied Physics, R. F. Wuerker, H. Shetton and 
R. V. Langmuir.) 

Test for Electron Energy Loss? 

The apparatus discussed in the preceding note 
permits particles of a given weight to be selected 
by varying the d.c. field, and of a given charge-to- 
weight ratio by altering the a.c. frequency. The 
shape of the orbit can be changed by adjusting 
the a.c.-to-d.c. voltage ratio. Particles ranging 
in size from electrons to dust can be isolated, 
and in charge-to-mass ratio, by a factor of 10''. 
From a superficial reading of these results, it 
seems possible that the apparatus might be used 
to study the mechanism of electron energy loss 
noted in pinch machines. 


Thermonuclear Course in France 

The Commissariat a Energie Atomique, while 
pursuing studies begun three years ago, has this 
year organised a highly specialised series of 
lectures, aimed at the development of specialists 
in plasma physics: 40 sessions will be organised 
at Saclay, during the first half of 1959. The 
course, which began on 31 January, is being 
attended by about a hundred students, among 
them a number from abroad, to whom study 
grants have been made by Euratom. 


Rolls-Royce and the Fuel Elements 


Excitement in the House of Commons over 
the proposed manufacture by Rolls-Royce of 
nuclear fuel elements appears to have been 
caused by a failure to distinguish between process- 
ing and fabrication. Nuclear materials continue 
to be produced and controlled by the UKAEA, 
but there seems no reasonable objection to these 
materials being machined and canned by a 
private firm. Rolls-Royce are necessarily per- 
mitted to do so in that they alone, with the 
Admiralty’s sanction, hold the licence to build 
and develop a nuclear submarine propulsion 
plant under the agreement with Westinghouse. 
This arrangement appears to be a consequence 
of the relationship between Government and 
industry in the United States. 

G2 Supplies the French Grid 

The French power and plutonium reactor G2 
has supplied electricity to the grid. Its initial 
output was given as 9 MW but power Is to be 
raised progressively to 25 MW representing a 
thermal output of 150 MW. G2 is at Marcoule. 























Special Article 


. A‘ engineer is essentially a specialist. In the 

construction of a factory you have involved 
the structural engineer, the process engineer, the 
ventilation engineer, the electrical, the mechanical 
engineers, and several others. You have a whole 
host of specialists and you must have someone 
there to coordinate them. I see this as the job 
of the architect.” 

It was, in fact, an architect speaking—Mr. 
Michael Ryan of J. Douglass Mathews and 
Partners. And as Mr. Ryan was the executive 
partner for the new factory of the H. J. Heinz 
Company Limited at Kitt Green, Wigan, 
costing of £6 million, he was able to argue from 
experience, and by example. A more detailed 
account of the civil engineering work at Kitt 
Green follows, but at present it is worth looking 
more closely at the part played by the architect. 

To quote Mr. Ryan again, “ The architect 
builds a building and at the same time he is 
also an artist. In fact he has three main tasks: 
to build beautifully, to build properly, and to 
build to serve a purpose. As it happens, we 
sometimes act as consultants to an engineer in 


charge of a building project, the idea being that 
he designs and executes the building and then 
turns to us and says now try and make it look 
beautiful. This is quite the wrong approach. 
I admire engineers, we couldn't possibly do with- 
out them, but an engineer is not an artist. You 
cannot design a_ building properly by con- 
structing it first and making it look beautiful 
afterwards; for it cannot be great architecture, 
because there is no control over fundamental 
shape. And all building has a right to be 
beautiful. After all, it doesn’t matter what it is, 
whether an engineer or an architect designs it, 
in 100 years it is going to be there and be called 
architecture.” 


Fundamental Demands 


The work of the industrial architect is well 
brought out by the Kitt Green project. There 
the problem was to provide a large factory 
building for the production of canned beans, 
soups, and similar products. The site had an 
appreciable slope; the process, although subject 
to much developmental change in detail, followed 
a well-defined pattern. Thus two main con- 
straints existed to the number of possible 
solutions to the problem. The initial approach 
was the familiar engineering method: define the 
requirements quantitatively, examine the means 
available, produce tentative solutions, select one 
of them, carry out detailed design. Having 
examined the site, the architects discussed with 
the process engineers of Heinz the plant and 
services that had to be housed. It was found, 
for example, that it was not possible to pump 
most foods: for this reason a head of some 30 ft 
was required to allow liquids to flow under the 
force of gravity. 

Other considerations were that the pro- 
duction area should be able to expand by up to 
50 per cent and that it should be so constructed 
that changes in the machinery installed could be 
easily made as new food processes developed. 

The size of the project, the restrictions of 
the site and expansion requirements, suggested a 
two-storey building might have advantages. 
Closer study showed that by the use of site 
gradient and ramped roads it was possible to 
introduce two working levels—a high level for 
unloading, storing preparing, and cooking; and 
a low level for filling, sterilising, packing, ware- 
housing and despatch. Two levels automatically 
gave the gravity head required and reduced the 
need for elevators. Other advantages of 
a two-storey building were the lower main- 
tenance, the reduction in the roads and drainage 


Flow line food production in a 
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required, and the shorter distances within the 
factory itself. 

Pencil was first put to paper in June, 1954. 
The appointment of the consulting engineer— 
Mr. A. C. Aston, Manor Court Road, London, 
SW7—was also made about this time. The 
basic design was finally agreed on in March, 
1955. During this period a great deal of dis- 


cussion was carried on over the feasibility of 


a two-storey building, which at this date was— 
for the area and floor loadings involved—a 
departure from current practice. In the course 
of the discussions the opinion of the architects 
for the parent American company of Heinz— 
Skidmore, Ourings and Merrill—was sought, and 
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Layout of the Heinz factory at Kitt Green, showing th 
disposition of the main buildings and_ production lines 


they favoured the two-storey construction. 
was finally accepted as the best solution. 


This 


Detailed Requirements 


Thus the problem of what to build was studied 
and discussed in an engineering manner from the 
start. An example of the sort of technical 
detail gone into at the time is provided by a 
questionnaire submitted by the architects to 
Heinz in October, 1954. This contains some 
300 questions, which are in about I5 groups 
including the site, main services, transport, 
administration: and staff services. Concerning 
the warehouse, for instance, the following are 
some of the points raised: Total floor area? 
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Maximum stacking height? Han 
Temperature, ventilation, and hu 
ing docks? Method of workin: 
loading essential? desirable? in 
Single of multi-storey building Precautio, 
against vermin? Natural light equiremen, 
Will all trucking be rubber tyred? Are t 
same trucks used throughout ? . 
A typical detail that it is hoped to extr 
from such questions is the best 5 
module to suit the purpose for 
building is to be used. For example, in the 
present warehouse a wasted 21{t above the 
stacked bales would represent a wasted volyp, 
of 280,000 cu. ft; forethought enabled Suct 


‘ING method 
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wastage to be avoided. In a similar way the 
most suitable structural module was found for 
the other parts of the factory. 

This and similar coordinating work, occupies 
a large part of the time of the architect. It could 
equally well be done by an engineer, and is in 
fact done by them on many building projects 
There is nothing “ artistic * in the method. It 
is comparable with that of operations research 
Both studies rely on the development of a system 
atic approach that can be applied to man) 
complex individual industrial situations, ane 
both coordinate specialists from different tech- 
nologies to produce an efficient overall solution 
It is conceivable that an operations research tea 
could produce the detailed factory specification 
This would give the architect more time to col 
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Methoy jer the gesthetc aspects of his work, but would give an impression of airiness and space through flexibility of internal plant arrangement wa 
ee im yy give him s ch an intimate understanding out the large production area. required. For example, late in the construction 
iy Loag. gh srocess he is housing. of the building it was discovered that it was 
Pn oe much o! the industrial architect’s work — desirable to leave out part of the floor of the 
adn -the applicatio! of engineering and management The Building upper storey, in case tall equipment should be 
remen yinciples, his onty claim to do this work is his ; ; ; installed. It was a simple matter to make the 

he 4 ‘ontention that the engineer takes little account The new factory of the H. J. Heinz Company alterations in the steel structure. 
re the rk ww his building will look. And it is unfor- Limited extends over about 42 acres of the 150 Reinforced concrete was originally chosen for 
> ext aay true that the engineer spends little time acre site at Kitt Green, near Wigan, Lancashire. storage building but a very competitive tender 
tructyr, iyring his formal training considering what effect The ground has a slope of about | in 40. Borings from Peirson and ¢ ompany Limited, 20 High 
hich . , general the products of his skill will have on — and soil tests carried out by Le Grand Adsco Holborn, London, WC1, to supply and erect a 
i the ople. The industrial architect is much more Limited, Southall, Middlesex, in 1955 showed _ steel structure instead was accepted. In fact 
OVE th ware of expressing his own personality. In that the subsoil was a firm boulder clay contain- this company supplied all the structural steelwork 
1 Volum: dition, he is conscious of the overall personality — ing some stones to a depth of about 20 ft below -8,000 tons. The first section of the warehouse 
ed such character of the building, and realises that it the surface. The water content made the clay was handed over in April, 1957, and the remain- 
' hould not be capricious but should bear some either near the plastic limit or below it. The der and the raw materials store by November 
-elationship to its function. Said Mr. Ryan: shear strength and density of the clay was of the same year. The change in plan has 
- Industrial building is the architecture of the — sufficient to permit normal foundations and the allowed Heinz the use of the large storage 


S$ 
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yesent age. As for" personality,” as you call it, 
" believe that the personality of industry IS 
und to show through well-designed buildings. 
We see this general character of industrial 
rehitecture as a Certain * preciseness.” That is 
why. for example, we were glad to be able to use 
ed Accrington brick for the large windowless 
varehouse Walls. We wanted to use it because 
, was the chief local building material, but we 
Jso jumped at the chance to use it because of 
¢ impression of preciseness it imparts.” 


Satisfving Solution 


Was the Holoplast and curtain wall (some 
72,000 sq. ft of it) put around the large produc- 
on area specifically to let the personality of 
dustry show through? This was not the main 
ason, answered Mr. Ryan, ** The curtain wall 


low compressibility indicated that no undesirable 
settlement was to be expected. 

The general contractor was A. Monk and 
Company Limited, Warrington, Lancashire. 
Excavation started in November, 1955, and 
within two months the bulk of the excavation 
about 200,000 cu. yards—had been completed. 
The foundations are reinforced concrete caps on 
bored piles, each pile cap carrying an average of 
400 tons; individual piles carry about 45 tons. 
Piling was carried out by the Franki Pile 


Company, at times at rates exceeding 20 a day, 





capacity for over a year already. 

Because large spans are desirable in the pro- 
duction areas—to allow flexibility in the placing 
of equipment—it was first thought that the 
mezzanine floor could be contained within a 
10 ft lattice girder. However, the large loads 
specified for the upper floor required a lattice 
girder of proportions that would make it difficult 
to insert items such as doors in it. And as the 
mezzanine floor serves a valuable function in 
allowing the easy circulation of staff, this was a 
disadvantage. Plated girders are therefore used, 
with supporting columns from the ground floor 
at 48 ft centres. The girders are 4 ft deep and 
the upper floor is supported on them by means 
of stub columns 8& ft tall and at 12 ft centres 


no disadvantage on a service floor. 

The actual column grid in the production areas 
is 48 ft by 16 ft and the permissible live load on 
both main floors is 350 lb per sq. ft. 


Analysis 








5 as. of course, been much over used in this of the most likely spacing of services to the plant 
TION country, but not in this case. If ever, this was installed dictated the structural module: usual 
case for having a vast area with no windows minimum spacing was found to be close to 12 ft, 
) fter all, what do you use windows for: to give and a span of 16 ft was also a common measure- 
) ght and to see out of; and in a building covering ment: the main span was therefore chosen as a 
i acres you just cannot * see out of * conventional multiple of 12 and 16. A feature of the steel 
vindows. But, even with this vast floor area, if work is the use of castellated beams. These give 
ou take the glass right down to floor level you a lead through channel to the service floor at 
vet a feeling of spaciousness and contact with the every 16 ft across the building. In the major 
countryside wherever you are in the building. part of the upper production floor, for example. 
LING You can look out and see what the weather is where frequent washing down occurs, drains are 
T 
ey 
Curtain walling on the 
main production building, 
where baked beans are 
sorted and graded. 
Flank of the raw Loading _ platform 
materials store for receipt of materi- 
and warehouse. als going into store. 
ae doing, and you do not get the feeling of being the piles being anything from 30 to 35 ft long. laid through the holes in the beam webs. 
ng IM shut in. And this makes it pleasanter for the As can be seen from the plan, there are three In the warehouse section the structural module 
lines people working there. All the way through this main buildings: the main factory, the can-making — was decided by considering the sizes of the bales 
ob we have had the aim that this building should building, and the employee services building. to be stored. The column grid adopted is 
iy the de a pleasant place to work in.” These cover 6}, 14 and I acres respectively. 24 ft by 32 ft. The warehouse section extends 
id for At Kitt Green the architect has been successful. The main factory is a two-storey building, with to the combined height of the ground floor and 
An impressive looking and efficient working an overall height of 50 ft: one end is occupied the mezzanine floor and has a clear height of 
cupies factory has been produced without departing by a warehouse (ground floor) and raw materials 24 ft; the permissible live load is 900 Ib per sq. ft. 
could from sound engineering practice. The way in store (upper floor), and the other end by the The raw materials store on the upper floor has a 
| is in which services are distributed from a service main production section. The production floors clear height of 14 ft 6in and a permissible live 
ojects corridor in a mezzanine floor between the upper each have an area of 150,000 sq. ft and the store- load of 475 lb per sq. ft. 
d. it and lower production floors is very effective, not house floors, 140,000 sq. ft. The difference 
earch nly because it places the services efficiently but between the height requirements of the storage Gradient Advantage 
/stem- also because it meets the requirements of the food areas and the production areas made possible the _ 
man) factory, namely, that ceilings and walls should — introduction of a mezzanine service floor between Most of the tins used for the canning of foods 
and be flush and carry no pipe or duct work that can the two production floors. This floor contains — in the main building are produced in the adjacent 
tech- harbour dirt. The mezzanine floor also leads all circulation corridors, lavatories and rest can-making factory. At present the two build- 
ution to the efficient circulation of personnel—they do rooms; it also contains a packing store and ings are space far enough apart to allow the 
| team not have to pass through each others depart- quality control laboratories. main building to expand. The employee ser- 
ation ments. The building should be a pleasant place The main building is a steel structure. Steel vices building (ESB) is also capable of further 
) con: '0 Work the curtain wall and light colours was chosen for the production area because extension. It is a reinforced concrete structure, 































































































































































Special Article 


one of the reasons for this being that advantage 
has been taken of the natural slope of the site 
to insert water storage tanks under it: the tanks 
are of reinforced concrete and it was convenient 
to continue this form of construction throughout 
the building. Red Accrington brick is again 
used for the walls. The building contains offices, 
medical centre, cloakrooms and a_ canteen 
(capable of feeding three shifts of 700 people). 

Site levels have allowed the main entrance of 
the factory to be placed so that personnel leaving 
buses can pass straight through the ESB to reach 
the mezzanine level by way of a bridge, without 
going up or down staircases. Within the mez- 
zanine floor they circulate without passing 
through production departments, and on reach- 
ing the appropriate staircase go up to their own 
department directly. 

To the north-east of the main building is the 
boiler plant—analysis of the meteorological 
records showed that the prevailing winds were 
south-westerly. Some of the other services 
buildings are also located at this position 
compressed air, vacuum, water-cooling, and 
chlorination. The services to and from the 
area are carried to the main building by way of a 
trench, and this feature, together with the use 


of external boilers, is reminiscent of oil-refinery 
practice. 

The site gradient causes a drop in ground level 
of some 15 to 20 ft over the length of the main 
building. Ramps at the storage end of the main 
building enable lorries to drive up to the raw 
materials store or down to the warehouse. 
From the raw materials store, food is taken to 
the upper production floor to be washed, 
prepared, and cooked; it then flows to the lower 
production floor where it is canned, sterilised, 
and packed. The “ kettles ** in which food is 
cooked are located at the opposite end of the 
building to the receiving and despatch depart- 
ments; access to the bottom of the kettles for 
servicing is obtained from the mezzanine floor. 
Empty cans from the can-making factory travel 
by gantry to enter the main building at mezzanine 
level close to the kettles; in addition, the main 
services come in at this end, passing right across 
the building in a service corridor. The way 
process, services, cans, and personnel, flow 
around the building is shown in the diagram. 

The elevated loading bay for the raw materials 
store is a slab of reinforced concrete, 3 ft thick, 
supported by mushroom pillars. The ramp up 
to this is also of reinforced concrete and contains 
electrical heaters in its surface to prevent icing up. 
Kaylor and Pick, 42 Ferncroft Avenue, London, 
NW3, were the consulting structural engineers 
for these items. The spacing of the columns for 
the loading platform is dictated by the necessity 
of allowing freedom for vehicles to manoeuvre 
in this area below the platform. The design 
load is MOT loading for highway bridges, and 
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The main production floor 
behind the curtain walling. 
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Diagram showing the horizontal and vertical cir- 
culation of personnel, materials and products. 


the structure is carried on piles. The same goes 
for the ramp which is of beam and slab con- 
struction. 

The canopy which extends over the loading 
area is constructed in reinforced concrete, and 
illumination is provided by a glass insert close to 
the main wall of the building. The canopy is 
388 ft long and Corroglaze wire-reinforced sheets 
(type G) are used. They are fixed to steel-angle 
purlins and aluminium flashed. — Prismatic 
ribbing on the underside of the sheets diffuses 
the light over the loading area. 

No other use of roof lighting is made in the 
factory: three-ply felt roofing is used throughout. 
In the main factory a lightweight metal deck is 
used with fibre board insulation and_ steel 
purlins. In the employee services building wood- 
wool slabs and pre-cast concrete purlins are used. 


Hygienic Ceilings 

The ceilings in the production building are 
an example of the adaptation of what has come 
to be regarded as the traditional type of ceiling— 
metal lath and plaster: Above food production 
processes Heinz require a hygienic ceiling that 
can be washed down and which will not have 
cracks that harbour dirt. Campbell Denis 
Limited, 48a Elizabeth Street, London, SWI, 
supplied and fixed the bracketing and lathing, 
which is a galvanised channel section. The 
sections are hung from the main structure by 
lin by {in hangers, and from the sections are 
hung metal T’s. The T’s support 3 in Asbestolux 
panels, which are coated, after fixing, with a 
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permanent white cocoon of 1 


toplast, 7 
panels were supplied by Anders Construc; 
Company Limited, Euston Road. ndon, NW 


The Tretoplast, which covers 
some 270,000 sq. ft, is a pve-bas: 
as a heavy spray. When the skin 
continuous and can be cleaned down by hosin 
or detergent wash. It is produced by Trew 
Limited, The Hyde, London, NW9. The lh 
for this ceiling are semi-recessed fluores, 
fittings with moisture and insect proof Dias 
diffusers. There is 14 ft 6 in clea height “aa 
upper production floor and 12 ft clear a 
in the lower production floor. The mezzani 
floor has a clear height of 7 ft 9 in. The " 
fabricated openings through the floors, mine 
regular intervals, have been treated 5 the 
service pipes can pass through from floor + 
floor without affecting the 
proofness. 

The upper floor of the production section jg 
7in reinforced concrete slab. The mezzaniy 
floor, however, is made up from 7in de 
prestressed concrete beams—supplied by Pierhe; 
Limited, Liverpool—strengthened by a 2); 
structural screed in conjunction with infil 
blocks. This form of construction was chose 
as it could be laid quickly and thus was go, 
available as a working platform for the Proppin 
of shuttering to the in situ. concrete uppe: 
production floor; also, service holes could } 
provided through it by the removal of one 

more infiller blocks without Weakening {i} 
structure. A permissible live load of 149 

per sq. in can be supported on this floor, 

Within the production area the flooring h 
been carried out using Accrington brick pavion 
As food acids are destructive to most cement 
about five different samples of floor were laid ; 
the Heinz factory at Harlesden, to see how the 
stood up to operating conditions. After a ye: 
it was clear that one was superior to the other 
The construction of the pavior floors at Ki 
Green was carried out by Acalor Limited, Crav- 
ley, Sussex. The procedure followed was | 
apply an impermeable membrane to the concret 
slab, which had been screeded to include a 
necessary falls, and then bed the tiles in Acal 
anti-corrosive cement No. 8&8. Pointing w 
carried out under pressure with Acalor No. 94 
cement, which is a_ synthetic resin ceme 
resistant to a wide range of acids and alkalis 
though not chloro compounds or aromatic 
Pads have been inserted between finished flo: 
levels and machine bases to enable all plant t 
be moved without affecting the floor finish 
Demountable partitions have been used whereve 
possible. 


(otal area 
| film appli 
ds formed it } 


Structural wate, 


Personnel Bridge 


A succinct illustration of the architectur: 
method is provided by the personnel bridg 
linking the employee services building with the 
main factory. When discussing the design of th 
bridge, Mr. Niels Lisborg, the consulting struc- 
tural engineer for it, agreed that it was a goo 
example of the co-operative nature of the projec! 
Only the unexpected size of the array of pipe 
somewhat spoils its clean appearance. 

Aesthetically, the appearance is intended | 
suit its purpose as a personnel bridge. The 
materials are meant to reflect and unify the con- 
crete-framed employee services building on the 
one side and the curtain-walled factory on th 
other. The shape of the reinforced-concreté 
deck utilises the 3 ft 6 in rise from floor to floo 
fits in simply at both ends, and avoids being 
unduly massive over the column. The propor 
tions of the spans are to indicate that no suppor 
is taken at the curtain wall. 

The reinforced concrete deck was cast in Sil 
because the cross-section is so varied: It 
reinforced by 24 Freyssinet cables from end ! 
end. The roof is Q-deck only, spanning betwee! 
structural Holoplast walls—similar to the wal! 
of the factory. A single row of steel columm 
provides lateral support for the roof and suppor 
pipe brackets. 
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SEVEN STOREY 
BUILDING IN 80 HOURS 


ihe world’s largest glass fibre 
diameter and more than seven 
yreys high, the structure shown in the photo- 
7 shs has been built by the Goodyear Aircraft 
eerporation, Akron, Ohio, USA. The radome 


Believed tobe 
radome, 68 ft 1 








The finished structure, 68 ft in diameter. 


has been ordered by the missile detection systems 
section of the General Electric Company's 
heavy military electronics department, Syracuse, 
NY, under a United States Air Force contract. 

The structure is made up from hundreds of 
panels bolted together in basic five-panel groups. 
All the panels—except the four containing access 
portals, three round the base, one at the summit— 
are interchangeable, simplifying field service. 
A team of six men are able to erect or dismantle 
the radome in about 80 hours. Enough panels 
to construct it can be transported in eight 
American box cars or, at an all-up weight of 
30,000 Ib, can be carried to accessible points by 
military transport aircraft. 

Resin reinforced by glass cloth, which is both 
fire and weather resistant, has been used for the 
panels. and the surrounds to the portals are 
made from glued timber laminations. It is 
claimed that, given proper anchorage, the dome 
will withstand 150 m.p.h. gales. Goodyear 
Aircraft have already made smaller radomes of 
20ft and 26} ft diameter, and they are under 
contract to produce larger models of over 
100 ft in diameter. 


HELICOPTER HANGAR 


A hangar for helicopters has been erected on a 
small island in the Persian Gulf by E. Chuter 
Limited for a British oil company. The struc- 
ture. which has a clear internal span of 50 ft 
and an overall width of 79 ft, is built from 
prefabricated Heycon portal frames and covered 
with sheeting. So that work on the helicopters 
can be continuous, with shade temperatures at 
130 F, the hangar is air-conditioned. 
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Loch Glashan Dam 
and Power Station 


The North of Scotland Hydro-Electric Board 
have placed contracts for the main civil engi- 
neering works for their Loch Glashan scheme on 
Lochfyneside. William Tawse, Limited, Aber- 
deeh, will build the dam at the loch, also the 
main aqueducts, the tunnel, pipeline, and 
generating station. Reed and Mallik, Limited 
will construct a system of collecting aqueducts 
and other works to make use of the upper River 
Add and the River Tunns. James Young 
(Contractors) Limited, of Glasgow, will build 
aqueducts and other works on the head waters 
of the River Crarae. The civil engineering 
consultants are Crouch and Hogg of Glasgow. 
The natural catchment of Loch Glashan_ is 
only 4 sq. miles, but another 20 sq. miles will be 
utilised by the collecting aqueducts. The power 
station will have a capacity of 6 MW. 


Report on 
Mining Subsidence 


A report Mining Subsidence has been completed 
after six years of work by a committee of the 
Institution of Civil Engineers. The committee 
were required to enquire into the “ present state 
of knowledge of the effects of mining subsidence 
on the stability and durability of all types of 
civil engineering works and structures on or 
near the surface, including services and the 
drainage of the area,” and to consider and recom- 
mend what research should be undertaken. 


The work was divided among four sub- 
committees, dealing with structures, bridges, 
roads and public utilities. In each case, five 


main questions were considered—types of move- 
ments, effects of the movements, precautionary 
measures, remedies, and research. The report—Ss 
(members), 10s (non-members)—is presented in 
similar groupings. A bibliography of 67 items 
drawn from home and oversea sources completes 
the report. 


Power Station 
Orders 


Two new reinforced concrete hyperbolic cooling 
towers, with natural draught, are to be built 
by the Mitchell Construction Company Limited, 
of Peterborough, at Padiham B Power Station, 
Lancashire. Each tower will be 300 ft high and 
will have a normal capacity of 3} million gallons 
per hour. Work begins in the next few days. 
Other civil engineering contracts recently let 
by the CEGB for work at power stations 
include: 
Northfleet: coal handling plant, rail tracks and 
ancillary works—Taylor Woodrow Construc- 
tion Limited. 


Richborough: reinforced concrete piling—West's 
Piling and Construction Company Limited; 
coal-handling plant—George Wimpey and 
Company Limited. 

West Thurrock: cranes—Stothert and Pitt 
Limited: ash-handling plant—Babcock and 
Wilcox Limited. 

Padiham B: slag conveying plant—Mitchell 
Engineering Company Limited. 

Uskmouth B: buildings and other works—John 


Morgan (Builders) Limited. 


Insulated Pipework 
Underground 


It has been customary to put pipework carrying 
fluids at temperatures appreciably above or 
below atmospheric temperature above ground on 
suitable supports. Stillite Products Limited, 
15 Whitehall, London, SWI, have patented a 
new mineral wool pipe-insulating section which 
enables such pipes to be buried underground. 
The pipework is laid in a trench on temporary 
supports and covered by their Stilag insulating 
sections which are wired into position with 
lagging staples. U-shaped troughs are sus- 
pended from the insulated pipe by non-corroding 
rods and taped to form a continuous trough. 


The troughs are then filled with bitumen so as to 
fill all free space and to submerge the pipe and 
its fixings. When the bitumen is hard the 
trench is back filled. Details of the system, 
including recommended thicknesses of the 
insulation for use under given conditions, are 
given in the company’s technical data sheets 16/59 
and 7. 





Progress on 
Dartford-Purfleet Tunnel 


Miners working on the £11 million Dartford- 
Purfleet tunnel under the River Thames have 
broken through the last few feet of chalk separat- 
ing the Essex and Kent halves of the main tunnel 
which has been driven outside the pilot tunnel 
built before the war. The tunnel, one mile 
long, lined with conventional cast iron segments, 
will allow a 21 ft carriageway under the river, 
making a four-mile link between the London- 
Rochester (A2) and the Barking-Southend (A13) 
roads. 

On the average, 400 men have been engaged 
on the work for nearly two years. To assist 
tunnelling, pre-treatment of some of the more 
difficult strata was undertaken by grouting. 
The approach roads, three miles long, and the 
tunnel are expected to be ready for traffic during 
1962. The consulting engineers for the scheme 
are Mott, Hay and Anderson, and Coode and 
Partners; Edmund Nuttall, Sons and Company 
(London) Limited, are the main contractors. 


Contracts Let 
for Doncaster By-Pass 


Contracts worth £6 million have been let for the 
motorway to by-pass Doncaster. The total 
length of new road will be 17 miles and there are 
26 bridges along the route. 

The northern section (12-8 miles) will be built 
by a consortium comprised of Holland and 
Hannen & Cubitts (GB) Limited, Fitzpatrick 
and Son (Contractors) Limited, and Lehane, 
Mackenzie and Shand Limited. The remainder 
(4:4 miles), which includes the Blythe by-pass, 
has been let to Sir Robert McAlpine and Sons 
Limited. 


Graduate School of 

Highway Engineering 

A number of interests, comprising the motor 
industry, oil companies, civil engineering con- 
tractors, motoring associations, Lloyd’s and the 
British Insurance Association, has offered the 
University of Birmingham a gift under covenants 
of nearly £20,000 p.a. for seven years to enlarge 
the graduate school of highway engineering to 
include traffic engineering, and to establish a 
chair in the joint subjects. 

The University will be considering the offer at 
the May meeting of the Senate and the Council. 
At the end of the seven years, the University will 
have to assume responsibility for the chair and 
the enlarged school. The donors have indicated 
that part of the gift is intended for bursaries for 
men attending the school. 


Research and Design 
on Timber Roofs 


A report, compiled by the Timber Development 
Association on behalf of the International 
Council for Building Research Studies and 
Documentation (CIB), has been issued reviewing 
trends in timber roof design in this country and 
oversea. The report, A Review of Research 
Development and Design of Timber Roof Struc- 
tures, by E. Levin and P. O. Reece is available 
from the TDA, 21 College Hill, London, EC4, 
price 3s 6d. 

The report covers both domestic and indus- 
trial roofs. Notes are given on stress grading, 
quality control, fire resistance and durability. 
Timber connector methods, gluing, nailing and 
reinforcement by high-tensile steel are also dis- 
cussed. Various roof forms, including “ ad- 
vanced ™ shells, are briefly examined. 
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minimum of maintenance. 


His answer is a small car with easily replaceable 
body panels on a separate box section chassis 
which requires no regular lubrication. All- 
independent suspension is used for the first time 
on a small British family car and a 25 ft turning 
circle gives unusual manoeuvrability. The driv- 
ing seat is adjustable for height, tilt and reach. 
The steering column is adjustable for length and 
incorporates a pin which is designed to shear 
in the event of an accident and collapse the steer- 
ing column before the wheel buckles, thus 
protecting the driver from injury. 

Says Mr. Dick, ** We have laid the bogy that 
it is impossible to combine inexpensive body 
panels and cheap repairs with the Italian line.” 
The Herald bodies are formed of seven panel 
assemblies bolted together and can be dismantled 
for easy repair. Detachable body panels are 
not unique; Citreon has them—but Triumph 
has gone further in reducing running and repair 
costs, eliminating all chassis points requiring 
regular greasing by using rubber, nylon or plastic 
bearings, or metal bearings with lubricant sealed 
in. 

Practically the only existing components 
incorporated in the design are the 4 cylinder 
948 cc o.h.v. engine and the gearbox which are 
inherited from Standard Ten and Pennant, 
models which have now gone out of production. 

Body styling was done by the young Italian, 
Giovanni Michelotti. The basic model Herald 
is a two-door four-seater saloon of angular style 
with slim pillars, a large curved screen, big side 
windows and large rear windows. The same 
basic panels, with longer rear deck and a different 
roof are used with a twin carburettor engine to 
produce the sports coupe. 

The box-section chassis frame has a backbone 
like an elongated X with box-section outriggers 
to support the body sides. Front wings and 
bonnet tip forward to give free access to engine, 
front suspension, steering and brakes, but the 
bumper and radiator grille are fixed. All panels 
are rustproofed steel. The roof panel, rear 
window framing and rear pillars are put together 
without soldered joints, slim chromium plated 
strips being used to hide the spot welds. 

Front suspension is by semi-trailing wishbones 
with coil springs, telescopic dampers and an 
anti-roll bar. Steering is by rack and pinion 
and the unusual shape of the chassis frame 
permits exceptionally large steering angles. The 
top steering swivel is a ball joint and the lower 
one is a screwed trunnion bearing with its own 
oil reservoir. Rear suspension is a simple swing 
axle arrangement with a transverse leaf spring 
and a light forward-projecting torque arm at 
each side to transmit drive and braking forces. 
There are no sliding splines in the central drive 
shaft from gearbox to the hypoid final drive unit 
(which is insulated from the chassis by rubber 
mountings) or in the swinging axle shafts, and 
therefore no lubrication points. The exhaust 


pipe passes through a chassis cross member at 
the rear to ensure adequate ground clearance. 
The rear wheel hubs have two bearings; a 
needle roller journal bearing without an inner 
race (the rollers run directly on the half shaft 
hardened 


which is induction locally) and a 





TRIUMPH HERALD 


Easier Repairs 
and Improved Safety 


In designing the Triumph Herald, the Standard-Triumph group has 
broken away from current conventions to produce a small car with new 
safety features, which is easy to handle, easy to repair and requires the 
In announcing it Mr. Alick Dick, managing 
director of Standard-Triumph said, ‘* Not enough attention is paid to 
safety, to ease of handling and control and to the problems of parking. 
The cost of service has increased out of all proportion to the cost 
of manufacture in recent years. Manufacturers are able to apply massive 
capital expenditure to reduce labour costs, whereas 
of their work, garages have been unable to match this process.” 
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by the nature 


The Herald is a small family car designed for ec 





ball thrust bearing. The housing carries a shackle 
connecting it to the leaf spring and a pin for the 
longitudinal radius arm, which is connected to it 


by a rubber bush. Correct location of the rear 
wheels is obtained on the assembly line by 
adding shims as necessary between the chassis 
frame and the rubber bush by which the forward 
end of the radius arm is attached to it. 

Brakes have cast iron drums with two leading 
shoes at the front. Front drums are 8 in by 
lj in; rear are 7in by Ijin. Braking ratio 
between front and rear is 74 per cent to 26 per 
cent. Combined effects of all-independent sus- 
pension and low unsprung weight are said to 
produce unusually high braking efficiencies. 

The engine is a four-cylinder in line o.h.v. unit 
of 948 cc, in unit with the clutch and a four-speed 
gearbox with synchromesh for second, third and 
top gears. Gear control is by a short remote 
control central lever. 

As fitted in the saloon, with single down- 
draught carburettor and an 8 to | compression 
ratio, the engine delivers a net 34} b.h.p (38-5 
gross) at 4,500 r.p.m. with net torque of 


48 lb. The car weighs 1,740 lb and has 5-20-13 
tubeless tyres, giving 13-35 m.p.h. at 1,000 
r.p.m. Performance figures quoted by the 


makers are: acceleration 0 to 50 m.p.h., 20 sec.; 
maximum speed 68 to 70 m.p.h.; fuel consump- 
tion 40 to 50 m.p.g. 

The engine for the coupe has two carburettors 
and an 8-5 to 1 compression ratio, giving 
42-5 b.h.p. installed at 5,500 r.p.m. (50-5 b.h.p. 
gross or SAE): max net torque installed is 
48-8 lb-ft. The car weighs 1,695 lb dry, or 45 Ib 
less than the saloon, and the axle ratio is 4-55 to 
1, giving 14 m.p.h. at 1,000 r.p.m. Performance 
claimed is acceleration: from 0 to 50 m.p.h. in 
16sec, with maximum speed of 76-80 m.p.h. 
Gearbox ratios on both cars are the same as those 
for Standard Ten and Pennant, with the exception 
of a higher second gear (2-46 against 2-6 to 1), 
which is equivalent to overdrive second in 
Standard Tens equipped with the Laycock 
overdrive and should make this a much more use- 
ful gear. 

Engine construction is conventional, with 
three-bearing crankshaft, pump, fan and thermo- 
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Wilkins 


ise of handling and maintenance. 


The chassis allows a very good steering 
lock; the body panels are bolted on. 


stat cooling. The fan has two blades, a foy 
blade model being available for export.  Inle 
and exhaust manifolds are combined on salooy 
separate on coupe. 

Seats have foam rubber cushions and rubber 
ised hair backrests supported on rubber webbing 
Each front seat tips for easy access to rear seat 
and is spring loaded in the up position. The 
rear seat of the saloon moves forward and the 
backrest folds, giving an unobstructed luggag 
space through to the luggage trunk which itse 
has a capacity of 13 cu ft. Door to door widt! 
across front seats is 484 in. Wheelbase 
915 in and track, front and rear, is 48 in. Lengt! 


153 in; width, 60in; height, saloon, 52} in 
coupe, 51} in. Kerb weight saloon 1,820\b 
coupe, 1,765 lb. 

Interior trim is in  diathermicaliy welded 
plastics. Floor covering is carpet. On_ the 


saloon, the instrument panel is of light Prestfibre 
with a single plain dial in front of the drive 
grouping speedometer, fuel gauge and warning 
lights for dynamo charge, oil pressure, headlamp 
main beam and direction indicators; the coupe 
has separate fuel gauge and_ thermometer 
Control knobs for choke, screen wipers, heater 
key starter and master switch for lamps ar 
grouped centrally with internationally recognis- 
able pictorial markings. The change from side 
to head lamps and the change from dipped | 
main beam are controlled by a lever under the 
steering wheel. Another lever controls the 
direction indicators. There is a drop-dow! 
wire mesh parcel tray below the panel and both 
cars have coat hooks on the roof rail behind the 
doors. There is an ashtray in the centre of the 
facia, a glove box and a tray for cigarettes or su! 
glasses on top of the gearbox. 

Standard equipment includes heater and de- 
mister or heater and fresh air blower. The rea! 
registration plate lamp illuminates the trunk 
the spare wheel is recessed in the floor. The 
fuel tank is inside the left rear wing and has ‘ 
reserve tap. Designed for big production ut 4 
moderate price, the car has no excessive chro- 
mium decoration. Even the bumpers af 
painted and incorporated in the body panels, only 
the over riders being plated. The window 
frames are painted, but the coupé has a brighl 
frame for the screen. The flexibility inheren! 
in this method of construction will permit 4 
convertible and station wagon to be added t 
the range eventually. 

The Cornhill Insurance Company has alread) 
signified its faith in the repairability of the nev 
design by offering Herald owners a_ reduction 
of 124 per cent on the normal premiums. 
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VIRTUAL WORK 
yd COMPLEMENTARY ENERGY applied to 


Non-Linear Braced Frameworks 
By Professor J. A. L. MATHESON, University of Manchester 


N RECENT years, as a result of the work of Westergaard,' Charlton? and Brown,’ it has 
become clear that methods of analysis of hyperstatic structures which employ the con- 
ception of complementary energy are valid for all types of structure, non-linear no less than 
jinear, if the same load-deflection law is followed for decreasing as for increasing loads. On 
the other hand it has long been known that the most widely used theorems associated with 


the name of Castigliano must be restricted to 
inear elastic problems. These ideas are of great 
nterest from the theoretical point of view because 
they enable some of the energy theorems of 
gructural analysis to be logically and systematic- 
ally related to one another. 

These theorems form the basis of what Charl- 
ton‘ has called the “* compatibility methods * of 
analysis in which the forces* in the redundant 
members are regarded as the unknowns. The 
procedure is to cut each redundant member and 
io apply pairs of quasi-external variable forces 
at the cut ends. The equations of equilibrium 
enable the member forces throughout the struc- 
ture to be expressed as functions of the external 
oads and of the variable forces which are 
adjusted until the gaps are all closed and the 
conditions of compatibility satisfied; the magni- 
tudes of the variable forces, which are then equal 
to the forces which must act in the redundant 
members of the complete structure, can be 
found from the corresponding simultaneous 
equations of deflection. 

Any convenient technique can be used to find 
these equations of compatibility; if Castigliano’s 
theorem, part II, is used, so that displacements 
re found by differentiating the strain-energy, 
the result is 

bU 


A; . ‘ » & 
5X 








35 Tons | 

a) Y 
Fig, | The rigid beam A BC is supported by 
the three bars 1, 2 and 3 which are constructed 
material obeying the stress-strain law of Fig. 2. 
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while if the members are a perfect fit before the 
lrame Is assembled equation | becomes 
bU 
5X; 


This result carries the implication that the strain- 
thergy is a miniumum and for this reason 
Castigliano called it the ‘theorem of least 
work.” Because of the risk of confusion with 
ihe quite different ‘“* theorem of minimum total 
potential energy,” and in order to emphasise the 
ogic of its derivation, the author® prefers to 
give the title ‘* Castigliano’s theorem of com- 
patibility * to equation | and to regard equation 2 
aS a special case. 

Corresponding to the above are two theorems 


0. . .§ @ 


aes : 

Similar arguments can be used to discuss 
; -d frames in which there are redundant 
loments, 


Symbols: 

A Cross-sectional area of member 

c Compression of member 

C Complementary energy 

A Deflection 

e Strain 

e Extension of member 

f Stress 

F Force in member 

F’ Force in member caused by 
redundant 

Force in member caused by load P 

Initial lack of fit of ith redundant member 

Length of member 

External load 

Strain energy 

X; Force in ith redundant member 


unit load in 


a; 


—— a 


which employ complementary rather than strain 
energy and so are valid for non-linear structures. 


Thus 


6C 
ax, Ai. . (3) 
and, when the members fit perfectly 
6C 
ax, S . : . (4) 


It seems logical to use the title ‘* Engesser’s 
theorem of compatibility * for the first of these 
in honour of the originator of the conception of 
complementary energy. Both Engesser’s and 
Castigliano’s theorems of compatibility require 
the solution of as many simultaneous equations 
as there are redundants and the procedure 
becomes very laborious when applied to highly 
redundant structures. 

** Equilibrium methods,” on the other hand, 
proceed in the reverse order. The conditions of 
geometrical compatibility are first used to obtain 
the relationships between the strains in the 
members and the deflections of those joints 
which are free to move. The conditions of 
equilibrium then enable the deflections of the 
joints to be determined as functions of the 
external loads. Finally the elongation of the 
members, and so the forces acting in them, are 
calculated. This order of procedure shows to 
best advantage when the number of degrees of 
freedom of the structure is small in comparison 
with the number of redundants; it is also note- 
worthy that the conception of redundancy is not 
employed. 

The equilibrium equations can be found by 
any convenient method. The principle of 
minimum total potential energy is often used, 
or a suitable version of the principle of virtual 
work, and it is of interest that since we are now 
concerned with equilibrium and not deflection 
the linearity or otherwise of the load-deflection 
relationship of the members is irrelevant. If 
the structure as a whole suffers gross distortion, 
however, so that the geometry of the frame 
changes appreciably, it will be necessary to avoid 
appealing to the principle of superposition. 

In principle, therefore, there are two alterna- 
tive systems for finding the forces in the members 
of non-linear hyperstatic structures but neither 
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has been widely used to work out actual pro- 
blems. There appear to be two reasons for this 
neglect. In the first place such problems do not 
arise very often in practice; even in the calcula- 
tion of the collapse loads of structures, which 
has been intensively studied by Baker® and his 
associates, considerations of non-linearity have 
been avoided by the assumption of a rigid- 
plastic stress-strain law. In the second place 
even quite simple frameworks can_ involve 
formidable algebra, leading often to insoluble 
equations, if the members are assumed to follow 
a curved stress-strain law. One example of an 
attempt to solve a non-linear framework problem 
in numerical terms was given by King’? who 
managed, however, to avoid the mathematical 
difficulties of an exact solution by using a tech- 
nique of successive corrections. 

It may well be that the increasing interest in 
the phenomenon of plasticity will stimulate the 
use of these methods in the future and for this 
reason the author has been studying them in 
some detail. It has been found that a new 
difficulty arises from the fact that it is essential 
to know in advance whether the members are in 
tension or in compression and, except in very 
simple cases, this is not possible. The procedure 
is therefore to make a guess at the signs of the 
member forces by visualising how the structure 
is likely to deform but if the guess is incorrect a 
solution will be obtained which apparently 
satisfies equilibrium and compatibility but is 
nevertheless incorrect. This rather elusive mat- 
ter is now illustrated by analysing the very 
elementary structure of Fig. | first by the method 
of virtual work and then by Engesser’s theorem 
of compatibility. It will be realised that even 
if the members obey a linear stress-strain law it 
is not possible to predict with certainty the sign 
of the force in member | since it depends on the 
relative extensibility of the three members. 

The stress-strain law of Fig. 2 is assumed and, 
as a preliminary, the structure is first designed 
so that member | is in compression. The method 
used is due to Francis who has extended to non- 
linear frames a procedure originally suggested 
by Pippard.’ If member | is chosen as the 


Fig.2 The stress-strain law for the material 
of the supporting bars of Fig. 1. It applies 
both to tension and to compression members. 
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redundant a single equation of compatibility 
can be written with the aid of equation 4. Thus 


dC a a , aF 
0 x | edF = Se (5) 
ax aa | dX 
where the summation is extended over all three 
members. Equation 5 can be rewritten in the 
form 


C=7 «LF’ (6) 
where F’ is the force in any member when unit 
load is applied in the cut redundant, as in Fig. 3. 
The procedure is first to choose any system of 
forces F satisfying the conditions of equilibrium: 
a suitable set of forces is shown in Fig. 4. A 
pattern of strains ¢« is then selected by trial so 
that equation 6 is satisfied. Only values of « 
greater than the “ elastic limit strain ”’ of 10 are 
tried and care is taken to use the same sign for « 
as was chosen for F. The values of © finally 
chosen are given in column 5 of the table, and 
column 6 lists the products F’ « L. 


Design of the Frame of Fie. 1 


l 2 3 4 5 6 7 8 
Member l I id € F’e | ftons A Fif 
tons tons per sq. in 
sq. in 
1 I 2S l 15 1S 12-5 0-28 
2 i i7-S 15 25 12-5 1:40 
LS I 21-0 60 40 35-0 0-60 


4 


The stress f in the members corresponding to 
the chosen strain « is evaluated from the stress- 
strain equation 
Fi =3+39)¢] (7) 

and it is particularly to be noted that the sign 
of fis the same as that of « but that the numerical 
value of fis determined from the positive value «. 
Thus for member | 


/ {5 + 15/2} 12-5 tons per sq. in. 


In this way the single equation 7 is made to apply 
to compression as well as to tension members. 
Finally the area of the members is worked out 
in column 8. In an actual design problem, of 
course, the values of « are selected so as to give 
acceptable values of /. 


Fig. 5 The structure has two degrees of 
freedom, conveniently taken as A, and \,.. 


’ ’ =~ 


7 -- 
| ) ) eo 
«3 O6A, _ wwe" O2 A 
\ a 
<<" 
et bd > t = 
a ity < 
ve ts \ O'S z 
JL A \ 
OF NA ic ee 
i 
~~ _y 
(so80c) ENGINEERING 


We now proceed to analyse this frame using 
first the virtual work method and assuming that 
member | is in compression: the frame has two 
degrees of freedom, shown separately in Fig. 5, 
from which it is seen that :— 

For displacement A,: 


eC; A, C2 0-6 A, C3 0 (i) 
For displacement A,.: 
eC) 0 Cy 0-4 A, C: A. @ 


Combining these gives the compatibility equa- 
tions 

A, C2 0-64, 0-4, Cs 
The equilibrium equations are conveniently 
obtained by means of Mohr’s equation of virtual 
work, 


A 


Cc; ‘ 


(8) 


pe ge ee ae (9) 

In this equation P and F are external loads and 
the corresponding member forces respectively 
while \ and e are deflections and member 
In applying this equation it is 


i.e. 


extensions. 
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Fig. 3 Bar 1 is chosen as the redundant. 


Force F’ are induced in the members when unit 
loads are applied to the cut ends of member 1. 
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Fig. 4 A set of forces F is chosen which 
satisfies the requirements of equilibrium. 
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essential to use a strict sign convention: thus 
A is measured at the same point and in the same 
direction as P, while F and e apply to the same 
member and if 


are positive they represent 
tension and extension respectively. 
Thus using expression (1) in (9) 
35 (0-2 A,) = (—F) e, F, @, F; ¢e; 
ta, (—F,) A, F, (0-6 A,) 
i.e. 7 F, 0-6 F, (10) 
and using expression (ii) 
35 (0-8 A.) F, (0-4 A.) + F; A, 
i.e. 28 —0-4F, + F; (11) 


These are the equilibrium equations. 
We have now to use the stress-strain equation 


(7) and the compatibility equations (8) to 
rewrite equations (10) and (11) in terms of 
A, and A... Thus for member 2: 
. C2 
F, Az fe A: (5 2 ) 
A: {5+ 4(0-6A, + 0-4 A,)} 
1-45 + 0-3 A, 0-2 A,} 
7 + 0-42 A, + 0-28 A, (iii) 
While for member 3: 
; ( A.) 
F; Af, = 6-6 +5 = 3:0 + 0-3 A, 
(iv) 


Member 1, being in compression, needs more 
care. Here we must write 


5 C, A! 5 Ci 
Ai |: > Ai 9 ») { 
A, 
>) 
Here c, is the compression of member | equal 
to its extension, e. When the expressions 


(iii), (iv) and (v) are inserted in equations (10) 
and (11) it is found that: 


0-392 A, + 0-168 A, 


F, Bet 


0-28 (s 1:4 —O14A,. () 


4-2 (10°) 
and 


79.9 


0-168 A, + 0-412 A, 
The solution to these equations is: 


A 


: 15 
A, 60 


from which F,, F, and F, are obtained 
substitution in expression (iii) to (v). 

Thus F, 3-5 tons; F, 17-5 tons: and 
FP 21 tons. These are the numerical values 
of the member forces; their signs are obtained by 
reference to equation (8). Thus e, — A, 15, 
i.e., member | is in compression, as assumed. 
The dither two forces are found to be tensile and 
the solution is seen to be completely correct. 

It is now of interest to repeat the calculations 


(11°) 


by 


on the assumption that the forc 


May |, 


is tensile. 
equation (10) becomes 


I 


4 


If t 


7 


0-14 A, 
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1 0-6 F, 
while expression (iil) is also changed: 
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No other changes are necessary, but equat 
(10’) becomes 


0-392 A, 


0-168 A, 


“4 


( 


10a’) 


Equation (11°) is unchanged and the solutioy 
equations (10a’) and (11’) is 
23-65 
63-52 

When these results are inserted in expressig 
(111), (iv) and (va) it is found that: 


conditions of equilibrium and they appareni) 


A 


A 


A 


F, 1-440-14A, 
F. 14-853 tons 
F 22-059 tons. 


1-4 


a s12" 
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These results will be found to satisfy 4 


satisfy compatibility, but we know them to } 


incorrect. The explanation is that, as the assum, 


sign of F, turned out to be wrong, we were 
effect using the wrong equation for the stres 
strain law for this member. This can be se 
above at the point marked with an asterisk whic 
is inconsistent in form with equation (7), 

We now solve the same problem by means 
Engesser’s theorem of compatibility: reade; 
who are familiar with the treatment of hype 
static frames by means of ‘least work” 


recognise the similarity 
First an expression is obtained for the compl 
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been cut back to a determinate condition | 
severing the redundant member 1. 
quasi-external variable external forces Xa 
then applied at the cut ends of the memb 
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external variable compressive force X acting 
member | and from statics it is seen that 
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Substituting expressions (vi) 
equation}(4) gives: 
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dX 
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VALVES AND SEMICONDUCTORS 
Outstanding Advances during the Past Year 


puring the past scar OF SO, research and develop- 
nent in the field of electron devices has achieved 
ome outstanding results. Not only have 
semiconductors « advanced in giant strides through 
ils stages of resei irch, development, and produc- 
“a: but their predecessors and nearest rivals, 
he y enue valves, have shown that they too are 
ie ac of considerable further development. 
ese devices, together with cathode ray 
es, form the hard core of electronic engineer- 

ng oe it is often through their development 
that major advances in the engineering world 
rise. It 1s not surprising therefore that valves, 
emiconductors, and cathode ray tubes exhibited 
tthe 1959 British Electronic Component Show 
~om 6-9 April, created a good deal of interest. 
One of the most significant advances in the 
field of semiconductors is that transistors are 
ow invading the VHF bands. Several of the 
major firms in this field are now producing 
ransistors of germanium and silicon capable of 
vorking at hitherto unheard of frequencies for 
vansistors. or instance, Semiconductors 
Limited, Cheney Manor, Swindon, Wiltshire, 
ye now manufacturing micro alloy diffused 
ransistors for millimicrosecond switching, r.f. 





Concluding Virtual Work 


x 5OX +350 50 
0-14 12-6 3 5-4 3 


From which X 3-5 tons. Expressions (vii) 
ow give F, 17-5 tons and F, 21-0 tons. 
i will be found that if these calculations are 
epeated with X tensile the solution is: 
X 1-91 tons; F. 14-85 tons: 
F, 22-06 tons. 

These are the same incorrect values as were 
btained before. Although the explanation of 
1¢ error must also be the same it is not at all 
eisy to identify the point in the calculation where 
e error occurs; it is in fact in the expression 
r the complementary energy which is only 
correct if the sign of F is correct. 

We have thus demonstrated that in this type 
{problem the solution must always be suspected 
the sign of the force in any of the members is 
pposite to that assumed. The calculations 
ould be repeated with this sign reversed. 
only remains to point out that this difficulty 
es not appear when linear frames are being 
nalysed. 

icknowledgment.—The author records with 
ititude the great help he has obtained from 
scussion of these matters with Professor 
\. J. Francis of the University of Melbourne. 
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power oscillators, and r.f. amplifiers working up 
to 200 Mc/s. The same company also produce 
silicon alloy transistors which provide perform- 
ance similar to that of surface barrier transistors 
in ambient temperatures as high as 120 C. 
Also using silicon, the Brush Crystal Company 
Limited, Shore Road, Hythe, Southampton, 
have produced power rectifiers working up to 
700 volts peak, and | ampere forward current, 
at a maximum junction temperature of 150° C. 

The characteristic spreads occurring between 
individual transistors, due to the manufacturers’ 
difficulty in maintaining accurate consistency in 
production, has often been troublesome to large- 
scale users of these devices. However, at least 
one transistor manufacturer, Mullard Limited, 
Torrington Place, London, WCl, have taken 
steps to overcome this difficulty. They are now 
making available to bulk purchasers, packages of 
specially selected and tested transistors for use 
in the r.f. and a.f. sections of radio receivers, and 
in a.f. amplifiers. Each package is guaranteed 
to provide a minimum overall gain figure, when 
used in suitable circuits. 

The Mullard a.f. package comprises a matched 
pair of OC78’s suitable for push-pull class B 
output stages, and an OC78D driver transistor 
specially tested to precede the OC78’s. In 
radio receivers the package will provide the 
audio amplification normally required, and will 
provide an output of 500 to 600 milliwatts, with 
a maximum input requirement of 30 microamps. 
Using the package, amplifier gains of 4 to 5 dB 
higher than the average i obtained with 
randomly chosen transistors are achieved, and 
the spread in gain is reduced to a guaranteed 
maximum of 9-5 dB, thus simplifying the design 
of negative feedback amplifiers. 

In the sphere of conventional thermionic 
valves, one of the most important advances 
during the past year has been the development 
of the frame grid. This type of grid, which is 
now being mass-produced, offers some out- 
standing advantages in performance and relia- 
bility which cannot be achieved with conventional 
grid techniques. The rigidity of the frame 
enables very thin (10 microns) grid wire to be used 
resulting in greater electron control and smaller 
spacings between electrodes. The increased 
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electron control enables higher slopes to be 
achieved and the smaller spacings reduce the 
transit-time noise level. 

The first large-scale use of this grid technique 
has been made in connection with a new tele- 
vision tuner amplifier, the PCC89. This valve 
is a twin triode, r.f., cascade operated amplifier, 
manufactured by Brimar Limited, Footscray, 
Kent, and Mullard Limited. Due to the proper- 
ties of the frame grid, the PCC89 has a mutual 
conductance about twice that of any conventional 
grid valve of similar size, and it has low noise 
characteristics. The grid pitch has also been 
specially designed to achieve a vari-mu charac- 
teristic which will minimise cross-modulation 
interference when the valve is used in the front 
end of a television receiver. 

In the microwave region, one of the most recent 
developments has been that of the KLS2, which 
is a 3-cavity klystron with a power output of 
1,700 watts at 2,650 Mc/s, manufactured by the 
Marconi Osram Valve Company Limited, Brook 
Green, Hammersmith, London, W6. This com- 
pany have also developed the GHT4, a hydrogen- 
filled pulse modulator rated at 25kV with a 
maximum peak current of 2,000 amperes. 

Ceramic valves, which reached an advanced 
stage of development in Germany during the last 
war, have been relatively slow to appear on the 
scene in this country. It is difficult to under- 
stand why ceramics, which are far more rugged 
and can work at much higher temperatures than 
glass, have not been used more by British valve 


manufacturers. However, at least one firm, 
Ferranti Limited, Ferry Road, Edinburgh 5, 
have been developing techniques for using 


ceramic in place of glass for some years, and 
they have now produced another in their range 
of ceramic valves. Known as the ULII, this 
valve utilises the properties of ceramic to operate 
as an oscillator/amplifier at 1,000 Mc/s, with a 
maximum peak power of 15 kW. 

One of the main features of cathode ray tube 
development during the past year has been the 
widening of the deflection angle. Most of the 
major c.r.t. manufacturers are now making 110 
deflection tubes, the main advantage of which 
is the reduction in the depth to screen size ratio 
(ENGRG., 23 Jan., °59, p. 128). 


Mechanical Engineering Research Laboratory Changes to 


NATIONAL ENGINEERING 


The Council for Scientific and Industrial Re- 
search have announced that, from now on, the 
Mechanical Engineering Research Laboratory, 
East Kilbride, near Glasgow, will be known as 
the National Engineering Laboratory. This 
change, in name only, has been made in order to 
emphasise the national character of the labora- 
tory, which is a part of DSIR and is financed by 
public funds. The work will continue to be 
concerned with the problems of mechanical 
engineering. 

The object of the laboratory is to extend the 
knowledge of mechanical engineering science, in 
order to provide industry with the information 
that it requires for the solution of its own 
problems. In order therefore that its work 
may be focused on practical objectives of real 
value to industry, the Council have set up a 
Steering Committee, which comprises a number 
of distinguished engineers, to plan the labora- 
tory’s activities. 

At the helm of the new Steering Committee 
will be Vice-Admiral Sir Frank Mason who is a 
member of the Research Council. Admiral 
Mason was Engineer-in-Chief of the Fleet until 
his retirement from the Royal Navy in 1957 and 
is now a director of Metal Industries Limited 
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and of H. W. Kearns and Company Limited. 
The other members of the committee will be 
O. A. Saunders, Professor of mechanical engi- 
neering at Imperial College, University of 
London; N. Elce, Director and Chief Mechanical 
Engineer of Metropolitan-Vickers Electrical 
Company Limited; D. G. Sopwith, Director of 
the Mechanical Engineering Research Labora- 
tory: C. M. Cawley, Director of Stations and 
Grants Division, DSIR. 

The Committee’s terms of reference will be 
(1) to be responsible to the Research Council for 
the selection of research projects and for the 
allocation of effort to them, within the financial 
resources allocated to the laboratory and other 
such limits as may from time to time be imposed 
by the Council; (2) to report annually to the 
Council, submitting a research programme for 
the following year. 

To assist the Director, as the laboratory 
expands, and to improve the links between the 
laboratory and industry, two Deputy Directors 
have been nominated. They are Dr. S. P. 
Hutton and Mr. F. D. Penny. Dr. Hutton will 
have special responsibilities for fostering closer 
relationships with industry, and Mr. Penny for 
the management of the research programme. 
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PRODUCTION PLANNING 


HANGES in production methods have been far-reach- 
ing and no limit is in sight. Automation is an 
accomplished fact and is spreading, but it can only 
be applied to large-quantity production. A revolu- 
tionary change is the introduction of means for con- 
trolling and programming machines singly or in 
small groups, to produce any number of products 
from one off, and capable of being re-programmed 
cheaply and quickly at any time. Computer control 
of production is in use and developing. In spite of 
mechanisation, staff are still needed—and likely to 
remain so. 

Nowhere in engineering has revolutionary develop- 
ment been more marked in recent years than in the 
production departments. Today, the production 
engineer has at his disposal not only the traditional 
types of plant, themselves generally improved in 
numerous ways; he also has available many new 
machines, processes and materials. 


Automatic control 


There is, of course, nothing new about automatic 
manufacture; mechanisation is very old indeed, but it 
is the extension of the process towards full automation 
which is important, together with its application, 
hitherto impracticable, to small as well as large 
quantity production, or even to “ one-off”? work. 

Mechanised production has its limitations based 
on output quantity and range. Equipment and 
tooling are costly, and only large outputs can justify 
the capital expenditure involved, both initially and 
when a change of product is made. Nevertheless, 
large, fully automatic production lines are used 
extensively, the motor car industry providing a 
familiar example of their justification on both practical 
and economic grounds. Mechanisation is the natural 
basis for the more recent development of full automa- 
tion, in which product inspection is carried out 
automatically and, by means of a feed-back of 
information to the producing units, corrective action 
is taken, also automatically, as required. This is 
true automation, as distinct from mechanisation with 
which, because of the hold gained on the popular 
imagination by the word automation, it is often 
confused. 

It is a well known fact that a large part of the 
British engineering industries is organised in small 
and medium sized units, many of which are not likely, 
if only for financial reasons, to install fully automatic 
production lines. Moreover, many engineering pro- 
ducts are not required in quantities which would be 
suitable for mass production methods; ships’ engines, 
to quote only one of many obvious examples, are 
usually made on a strictly one or two-off basis. In 
these small and medium quantity production fields 
further changes are taking place, for the very develop- 
ments which have made full automation possible— 
electronics in particular—have also made it practicable 
to apply automatic control to small quantity or even 
one-off production. 

Punched card or tape, or magnetic tape control of 
what is virtually a standard machine tool enables 
complicated machining to be carried out by semi- 
skilled labour, without the need for expensive jigs or 
fixtures. It permits the process to be operated once 
or repeated indefinitely with the same degree of 
accuracy, and the master tapes or cards can be stored 
for re-use at any time. Preparation of the masters is 
inexpensive, and although the capital equipment 
needed for control purposes is relatively costly, it 
enables the machine to be used with complete flexi- 
bility to produce automatically anything within its 
capacity, to have its programme changed at any time 
quickly and cheaply, and to revert to manual control 
if required. 


Planning Production 


A production department must base its output on 
actual or estimated orders, and it must produce 
articles of the specified quality and cost; it has there- 
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fore to carry out its planning in close co-operation 
with the sales and other commercial departments. 
In addition, due consideration has to be given to the 
question of using new and improved methods where 
applicable, to the introduction of completely new 
products, and to the modification of existing products 
as a result of service experience or customer sugges- 
tions. Consequently, the research and development, 
design and service departments of the business have 
also to be consulted when production plans are being 
made or modified. 

Before a product can be put into production, the 
question of prototype manufacture may arise, and 
this cannot as a rule be done by the production depart- 
ment. Frequently, the product in question will be 
made, by hand methods, in the experimental depart- 
ment, or in the toolroom, but there are occasions 
when a fairly large pre-production run is necessary. 
In such a case the product may be made in quantity 
in a small but fully equipped separate department 
maintained specially for the purpose. 

Quasi-Arc Limited, for example, in the manu- 
facture of manual and automatic arc welding elec- 
trodes, make use of a pilot plant under laboratory 
control for pre-production runs of any length before 
a newly-developed product is passed to the normal 
manufacturing department. Typical work for the 
laboratory production machinery was the making 
of quantities of electrodes used for extensive impact 
testing when the company’s recently introduced 
“ Ferron No. 3” electrode, specially designed for 
nuclear energy work, was being developed. 

Proper co-operation between the production 
engineer and the other departments concerned is 
fundamental to successful production planning; 
many problems are involved, and they can only be 
solved if each department sees the difficulties facing 
the others. In putting their ‘‘ Hoovermatic ’’ domestic 
washing machine into production, for example, 
Hoover Limited allowed for 100 per cent electrical 
and mechanical testing, which had to be done in the 
cycle time of the line as a whole, and fitted the new 
line into the shop at their Merthyr Tydfil factory with- 
out interfering with other production work. This 
involved designing special-purpose equipment on an 
extensive scale, and was achieved by a team con- 
sisting of designers, development department per- 
sonnel and operating staff from Merthyr. 


Getting the Information 


Successful control of production depends on 
much more than correct design and layout of machines 
and equipment. Conditions are not static; there 
are changes in many aspects of the subject from time 
to time, and those responsible for control of produc- 
tion must have a great deal of information on which 
to base their decisions. In this field the electronic 
computer is developing as a valuable management 
tool. 

Such a computer has been installed in the Hollerith 
Works at Letchworth (now International Computers 
and Tabulators Limited) for day to day control of 
production. Four outstanding advantages are claimed 
for this installation, the first of its kind in the United 
Kingdom: it gives complete flexibility, as the effect 
of changes in demand, labour or materials can be 
measured at once; a daily stock record is available 
and over and under stocking are eliminated ; the 
production programme is fully integrated, and 
because everything is ready at the right moment, 
production time can be a realistic minimum; the 
effects of alternative courses of action are worked 
out at extremely high speed to provide a basis for 
decisions. All these things have had to be done 
before, of course, the significant factor being that the 
machine now does them at vastly greater speeds than 
could ever be achieved manually. 


Production Staff 


However much work may be done in the future by 
machines, staff will still be needed to plan the work 


of production, for in spite of the popular CONCEptig, 
machines cannot think, they can only do what 
are told, and the work of ensuring that the best 
is made of machines of all kinds calls today fe 
specialist staff. How this staff itself is orga. 
and how large it is, must depend upon the size of 
firm concerned, and the complexity or otherwise g 
its products. 

At the Witton Engineering Works of the Genera 
Electric Company Limited, there are really gy 
factories, and the products range from large 
alternators which are made on an individual Customer. 
requirement basis, to such items as hair-dryer Motor 
and small silicon rectifiers which are produced in 
quantities. Transformers and switchgear of all sing 
and degrees of complexity are also produced at the 
Witton works. 

All new production problems and all major replan. 
ning to suit changed products are the responsibij 
of the central production engineering de 
Separate sections within this department deal With 
particular aspects of Witton production, the Section 
leaders being men of specialist experience; Production 
foremen, for example, have been transferred to lea 
some sections. In addition to this group of prody. 
tion specialists, there is a methods research section 
which has responsibility for developing new process 
and, of course, for keeping abreast of developmens 
generally, so that advantage can be taken of any ney 
ideas. Between them the various sections of th 
department are responsible for designing plant 
materials handling equipment and—an item whichis 
sometimes overlooked in production planning 
materials stores. Product designs may be modified 
if desirable by agreement with the product desig 
department concerned. Finally, there is a section 
of the department devoted to value analysis, which 
investigates, at the request of the factory manag: 
ment, all aspects of a particular product—its design, 
production methods, purchased parts, assembly— 
and, in co-operation with production, design and 
sales departments, reports and recommends changes 
if desirable. 

A different, though no less complicated problem 
of production organisation has to be dealt with by 
Accles and Pollock Limited, who make and manipu- 
late tubes, mainly ferrous but including non-ferrous 
of many specifications, to high precision limits, 
Their production requirements vary from very larg 
quantities down to one-off orders. Most of the 
production is to customers’ specifications, and most 
new products are developed to meet a customer's 
particular need, but some are introduced according 
to an estimate of market requirements. A new 
product may be only a simple variant of an existing 
one, and as such it can probably go straight to the 
production department. On the ofher hand, it may 
need considerable development before it is suitable 
for production, in which case it is passed to the 
experimental and development department. This is 
strictly speaking a non-production unit, but it works 
in close co-operation with the production shops 
Orders for a single product or for a small number may, 
in fact, be made in the experimental department, a 
the main production facilities of the works may not 
be suitable for them. 

All the staff of the experimental department have 
had extensive experience in production departments 
before being appointed to their present posts, and 
they are given further training on selection. Acces 
and Pollock use a simple method for keeping 
the two sections of the works in balance. Several 
of the development engineers have working with 
them on a part-time basis a retired former pio 
duction worker of long experience and of supe 
visory status. This experiment, tried by Acces 
and Pollock as a means of finding useful work for 
active retired employees, has been beneficial to both 
parties. The younger man, who has a good techni 
training, has not had the time to gain the pr 
experience of the older man, who, in his turf, may not 
have the technical qualifications of his partner, 
each has something to give the other. On this bass 
what might seem to be a potentially explosive com 
bination has worked to the satisfaction 
concerned. 
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MAINTENANCE. OPERATION 


AINTENANCE is now more important than ever, 

and will become increasingly so as the complexity 

of machinery develops. Versatility is a vital require- 

ment of the maintenance engineer, who will often 

have to improvise, however well his work is planned, 

ind however good his equipment may be. Main- 

today can extend from planned preventive 

work to emergency breakdown repairs and to the 

changeover of machinery or the installation 

of new plant in short holiday periods. An important 

and growing branch of maintenance work is that of 

grvicing domestic equipment of all kinds, often in 
the user’s own home. 


Keeping the Machines Running 


With the increasing complexity of industry, main- 
tenance has assumed much greater importance than 
hitherto. Not only does the existence of more com- 
plicated machinery call for a higher degree of skill 
and knowledge on the part of the maintenance 
workers, but the necessity for ensuring freedom from 
breakdown has become more urgent. Breakdown of 
asingle machine in a non-integrated group may be a 
nuisance; in a transfer line it could be costly, and in 
a fully automatic factory it might be very expensive 
indeed. In some cases, such as in certain types of 
hot metal or chemical process work, a breakdown 
may be dangerous to plant or personnel or both, 
and suitable safeguards have tc be devised. 

It has been said that in the factory of the future 
the two most important people will be the sales 
manager and the works engineer, and while this may 
be somewhat exaggerated, it does stress the important 
part played by those responsible for keeping the 
machines running. The importance of maintenance 
is underlined by the strengths of the staffs engaged 
on this type of work; a maintenance-to-production 
personnel ratio of 1 to 1 is not uncommon, and there 
is every reason to believe that the proportion of 
maintenance workers will increase. It is not im- 
possible, in fact, though perhaps somewhat distant, 
to visualise a factory in which the entire process of 
production is mechanised, and the only workers 
needed are those who maintain the plant. 

Like his production colleagues, the maintenance 
engineer is faced with an almost bewildering array of 
equipment, materials and processes. Many of the 
aids are of recent development—the use of 
plastics for piping, for example, may solve a corrosion 
problem; “‘cocooning”’ as developed for military 
purposes may preserve a valuable piece of equipment 
safely until it is needed; rapid methods of machine 
fixing may make all the difference in getting a produc- 
tion line to work. 


By Preventive Maintenance 


Every effect has its cause, and if the causes can be 
foreseen and dealt with in due time, the plant is well 
on the way to trouble-free operation. It is possible, 
for example, knowing the working conditions, to 
forecast the life of a bearing and to plan for its replace- 
ment before it shows, by inspection, that it is failing, 
or, worse still, fails in use, so stopping production in 
4 greater or lesser degree. Such a replacement, 
though it will not enable the user to get the ultimate 
amount of service from a component, may well pay 
handsomely in trouble-free operation. In cases 
where there is a possibility of personal injury in the 
event of failure of an item of plant, regular planned 
maintenance may not only be desirable, it may be 
kgally obligatory. 

How preventive maintenance is organised must, 
of course, depend on many factors, including the size 
of the plant, the nature of the individual items of 
‘quipment and the length of time for which the 
Plant operates without stopping. On the basis of 
individual needs and within the limits of the facilities 
wvailable, a plan can be drawn up for the routine 
“rvicing of all the plant under the control of the 
maintenance engineer. This plan could range from 
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daily or weekly inspections and scheduled lubrication 
attention to complete overhauls on heavy machinery. 

To carry out work of the type described, and to 
be ready, in addition, to make emergency repairs 
and deal with breakdowns which will still occur 
sometimes, the works engineer needs to be backed 
not only by a competent staff, but also by adequate 
workshop facilities. In large works the maintenance 
workshops are often impressive; the central main- 
tenance shops at the Steel, Peech and Tozer or 
Appleby-Frodingham branches of the United Steel 
Companies, for example, or the Mullard Radio 
Valve Company’s plant at Mitcham, rank as full-scale 
engineering works in their own right. 

There must, of course, be considerable flexibility 
in any maintenance plan, and complete re-organisa- 
tion may be necessary from time to time. London 
Transport, for instance, found from experience that 
their system for giving a full-day ‘‘ dock” to each 
of their buses every six months could be superseded 
by a new plan based on a thorough external examina- 
tion every three weeks, giving 18 inspections per 
54-week cycle. Increased reliability of buses, more 
mechanisation in garages, and staff co-operation 
have made it possible to operate the new scheme at a 
considerable saving, the financial gains being shared 
between London Transport and the staff through 
added payments under an incentive bonus scheme. 


By Service in the Field 


Even when there is a large and well-equipped 
maintenance department, the services of specialists 
from machinery manufacturers are often used exten- 
sively when new machines are being installed or 
existing ones overhauled. In the case of a medium- 
sized or small concern major overhauls and installa- 
tions may be beyond the unaided capacity of the 
maintenance department, and the assistance of the 
plant manufacturers will be essential. There will 
be many instances, too, where although a compre- 
hensive maintenance organisation exists, the machine 
manufacturer’s services may be used to help in the 
installation and starting of a piece of plant which 
to the user is of an unusual type. In the case of a 
new machine with which both maintenance and 
production departments are unfamiliar it is often 
advantageous to arrange for the manufacturer’s 
service engineer not only to supervise the installation, 
but to stay with the machine for a period. 

Instruction of both maintenance and production 
staff often calls for special arrangements on the part 
of the manufacturer, especially where large numbers 
of identical or similar machines are to be used by 
a single concern. In such cases it is common (and 
becoming increasingly so), for the user to arrange 
for a key man or men to be instructed by the manu- 
facturer before the plant is dispatched. Many 
manufacturers today run special schools where main- 
tenance staff can be trained, 

Rolls-Royce Limited, for example, whose aero- 
engines are used in large numbers all over the world, 
have a specially equipped training centre not far 
from their head office at Derby where courses are run 
for virtually every type of man in the aircraft world. 
Thus, a customer’s employee can be given detailed 
instruction on the complete maintenance of one or 
more types of aero-engine, enabling him to carry out 
complete repairs and overhauls in the field, or a more 
general training can be given to those who need to 
have a reasonable understanding of the engines, but 
will not be called upon to undertake full maintenance. 

Rolls-Royce have also taken this matter of training 
further. Realising that in the case of a large foreign 
airline or air force maintenance may well be carried 
on in several centres, and that the aircraft owners 
will want to train staff accordingly, Rolls-Royce 
have designed a comprehensive training kit, contain- 
ing every necessary item, even down to blackboard, 
chalk and dusters, which can be packed into a small 
number of specially-designed cases and sent anywhere 
in the world. It can be re-packed, moved to 


another site, and set up again quickly whenever 
necessary. 


By Service in the Home 


Engineering products are now so common in the 
home that factory maintenance services have had to 
be extended to the domestic user of machinery, 
and the manufacturer’s maintenance scheme is very 
often a factor which influences the purchase of a 
particular item of equipment. This has been the 
experience of Wilkins and Mitchell Limited, Darlas- 
ton, South Staffordshire, who have found that the 
service arrangements for dealing with their Servis 
domestic washing machine in the homes of users are 
a valuable sales asset. They have found, too, that 
this also applies to their power presses which, though 
a completely different product, and sold in a non- 
domestic market, are covered by an equally compre- 
hensive field service. 

Wilkins and Mitchell undertake to provide on 
domestic washing machines in the United Kingdom 
a full service in a maximum period of seven days 
(it is often very much less) and to do this the whole 
country is divided into, service areas each under a 
resident service engineer, who is equipped with a 
motor van. He carries a complete set of parts, in 
unit form, for some 15 models which are currently 
included in the service scheme, and replaces any 
faulty unit on a customer’s machine with a factory 
reconditioned one. The faulty unit is then returned, 
via the engineer’s area depot (from which he also 
draws his supplies of parts) to a central repair works 
at Walsall, near the company’s head office. Repairs 
of virtually any magnitude can be carried out quickly 
in a customer’s home. Maintenance contracts 
are available which give unlimited service for a 
specified annual payment. 

Similar service arrangements operate in Australia, 
where the company have a factory, and in numerous 
overseas countries where agents carry out the work. 
In all, service is currently available in 78 countries. 


By Feeding the Designer 


A very important function of the field service engi- 
neer is to supply information to the design and 
production departments on the needs, problems, and 
complaints of customers. No one is closer to the 
actual user and to the conditions of use than the 
service man, and it is essential to provide means in 
the organisation for feeding back the information 
gained to the departments where it can best be used. 
At Wilkins and Mitchell a regular monthly meeting 
between the design, production and service depart- 
ments provides for a full interchange of views and 
information. 

The world-wide service organisation of Holman 
Brothers Limited, Camborne, Cornwall, also supplies 
valuable information, on which new development 
work is often based, to the research and development 
department. Evidence is received, for example, that 
there is likely to be a demand in a certain field for a 
new rock drill, lighter in weight and at the same time 
with a higher speed of penetration than those in use 
there. The matter is investigated, and, subject to 
the results being encouraging, development of a new 
model is started. Prototypes are then produced, 
and after exhaustive testing, both in the laboratory 
and in the Holman test mine, under all possible work- 
ing conditions, machines are sent out for testing in 
the field. Reports are then received both from the 
customers and from the Holman technical repre- 
sentatives, and modifications are made if necessary. 
Finally, the new machine is tooled up, and the first 
batch—a small one—is made. Further extended 
field tests follow before the new machine is added to 
the range and put into full-scale production. 

The story does not end there. Holman technical 
representatives in the field send regular reports on 
machines in service, paying particular attention to 
new models, and specialist field liaison engineers 
visit sites regularly, especially if any troubles or 
difficulties are being experienced. A picture is thus 
built up which enables those responsible for develop- 
ment to keep ahead of the needs of users. 
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HERE has been intense activity on the marketing 
side of British engineering over the past two 
years: it came after 18 years of stagnation, at a time 
when very few technical representatives on the road 
had any experience of selling in a competitive market. 
The activity has been concentrated, in the main, on 
the reorganisation of sales forces, on frantic searches 
for good sales managers and on market research. 
The purpose of this article is to visualise the sales 
situation of the 1960’s (a) by defining the problems 
of marketing the products of tomorrow in tomorrow’s 
climate, and (5) by indicating the methods which may 
be used to do it. It involves a brief reference to the 
broad trends of today. 


Directions 


There are five particularly noticeable directions in 
the “‘ newer”’ branches of the engineering industries. 
(1) Users of capital goods increasingly demand a full 
applications service, that is, want their supplier of 
switchgear, for example, to produce a complete 
electrification scheme. (2) Users of machines want 
them to look good, and styling is becoming a major 
factor in the effective marketing even of traditional 
(technically unchanged) products. (3) There will be 
a diminishing number of effective price agreements 
and it is reasonable to assume that competition will 
be more intense; there will thus be fewer ‘ props” 
for the inefficient. (4) Competing overseas will 
acquire a national flavour: groups of firms will tend 
to grow in order to protect British interests abroad, 
and consortia will account for an increasing propor- 
tion of the total exports of capital goods. 

Although these tendencies are likely to affect both 
the organisation and the methods of selling capital 
goods in the 1960’s, there are other factors to be 
taken into account: thus we may see a growth in the 
effectiveness of advertising and its use by engineering 
firms on a scale far greater than in the past. This 
factor, combined with the increasing demand for a 
service offered with a product, may have deep reper- 
cussions on the composition of sales forces. Even 
for highly technical products they may consist of 
non-technical skilled salesmen who follow up 
the advertisements and open the door for the home- 
based application expert. Already there is less 
‘informed ”’ technical selling than there was say 
twenty years ago, and fewer area representatives who 
do their own estimating and produce their own 
tenders. The necessity during a period of rapid 
technical change of limiting one’s own field to a small 
part of the plant involved in complete schemes, 
for example, nuclear power stations, in order to keep 
up to date, effectively imposes team work even in the 
sales approach. Design and sales come close 
together in a highly mobile, highly skilled team of 
application salesmen who will be able to study the 
customer’s particular needs. 

Finally, there is the marked growth in the average 
size of the organisation’s purchasing machines, both 
within and outside the engineering industries. The 
number of customers and potential customers of any 
one company is becoming fewer, and will continue 
to do so. 

Such trends are likely, during the next decade, to 
diminish the importance of the traditional area 
representative with engineering qualifications. The 
growing complexity of the product and the increasing 
emphasis on systems and application engineering 
will call for more technical expertise than the area 
sales engineer can be expected to possess. The 
increase in competition (a normal expectation as 
supply overtakes demand and an inevitable conse- 
quence of the proper application of the Restrictive 
Practices Act) will place more emphasis on selling 
ability than the predominantly technical men possess. 
The sales engineer in a “ territory ’’ thus falls between 
two stools. Other factors will combine to hasten his 
downfall. Advertising is becoming more effective, 
direct mailing techniques have also advanced. 
Engineering products, actual or working models, 
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can be taken round to the user in a demonstration 
van (mobile showroom complete with cocktail 
cabinet). Quick air transport has brought the factory 
within a few hours of most of its markets and the 
main sales task will undoubtedly be performed by 
headquarters personnel, under the close personal 
control of the sales director. 


Facts 


The marketing operation neither begins nor ends 
with the actual selling function. It extends from 
obtaining facts on the needs of users (without which 
it is difficult to keep a design up to date and even more 
difficult to plan production) right through to after- 
sales service. A good example of the complete cycle, 
taken from the last century, was recently quoted in 
ENGINEERING. John Blake, designer of a ram-type 
pump, sought his potential customers’ names from 
various registers of the landed gentry, found out the 
lie of their estates from his complete library of one- 
inch Ordnance maps and wrote to them suggesting a 
water system lay-out. If they responded to such an 
informed approach—they could hardly fail to be 
surprised when they received a detailed map of their 
property with each ditch and building clearly marked 
—John Blake sent a water engineer who would study 
the facts on the spot and produce a complete scheme. 

All the main elements in marketing are present in 
the case of John Blake’s pump: knowledge of the 
market, precise information on potential customers’ 
needs, the ability to engineer a whole system incor- 
porating the product and (for the period) very good 
publicity, in the form of direct mail, specialised 
advertising and well-designed, informative trade 
leaflets. Two basic facts are required for the effective 
marketing of any product or process: the size of the 
market and the competitive position of the product 
in question. 


Figures 


New techniques are gradually being developed for 
research in the market for capital goods. Economic 
analysis is making longer-term forecasting possible 
and the user interview has progressed from the set 
questionnaire (as used in public opinion polls and 
consumer surveys) to the long informal meeting 
between the qualified survey engineer, who knows 
the product and its applications, and the team com- 
prising designer, production or plant engineer and 
buyer, concerned with the selection of type or make 
on the potential users’ behalf. During such inter- 
views it is generally possible to obtain detailed 
information (1) on current purchases of the product 
in question, by quantity and makes; (2) on the 
reasons for the choice of a particular type or make 
(including a good picture of the prejudices which 
have to be overcome by the seller, whether technical 
or personal, or historical); and (3) on likely future 
purchases and on the users’ own assessment of the 
growth of his demand. On the basis of the informa- 
tion obtained the manufacturer is able to (a) assess 
(objectively) the technical standing of his product, 
(b) gauge the impact of his sales organisation (includ- 
ing catalogues and advertising), (c) estimate the poten- 
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tial of his various sales areas or overseas mu 
(d) decide how far and how quickly the 
will have to evolve technically to meet the ¢ 
needs of the market (or the changing comm 
position), (e) work out a realistic price poligy 
finally (f) plan ahead the development of 
production capacity or a diversification pro 


Surveys 


Three examples of the use of market researh i 
engineering companies will suffice to illustrate the 
importance of market knowledge in the fo; 
of product policy and the planning of the Sales 
efforts. George Ellison and Company, who fe One 
of the better known manufacturers of hea 
switchgear, decided they would attempt to find oy 
whether their range of products was right (a) for 
the present time, (56) for the next five years, A 
survey undertaken on their behalf involved dy 
cussing, with customers and potential 
Ellison’s range of switchgear and its applications 
Over one hundred of the country’s leading electricg 
engineers in user industries gave their views on matter 
of basic design, price, appearance, as well as facts q 
their own consumption of switchgear. The impact 
of George Ellison’s sales organisation and marketing 
techniques was assessed on the basis of the reactions 
obtained. The picture of the firm and its products 
as seen by those who use them, enabled them tp 
make certain vital decisions on range, design ani 
styling, which should place the company at the head 
of technical and commercial developments in their 
field. 

The rapid growth of Hamworthy Engineering, who 
have in a very few years become leading suppliers of 
pumps, compressors, oil burners and hydraulic 
equipment, has been assisted to a considerable extent 
by intelligent use of market research for both product 
policy and sales planning. In their case the emphasis 
has been placed primarily on new products for which 
they have obtained manufacturing licenses from 
abroad. The reactions of potential users to 
particular American or German designs (indicating 
inter alia how much Anglicising would be required), 
an indication of prevailing price levels and an asses 
ment of the potential of various areas in the United 
Kingdom were used to determine the main line 
along which the products in question should k 
developed, and what resources should be earmarked 
for this development, particularly in the commercial 
field and the relationship of sales with design and 
production. The potential of sales areas should & 
known in order to define realistic targets and to alle 
cate sales strength to each. 

The salesmen were subsequently able to concentrate 
on realistic prospects, on the basis of information 
known to their manager as well as to themselves, and 
to go armed with the prior knowledge of the situation. 
This is the kind of knowledge John Blake got from 
Debrett and Who’s Who and has nowadays to bt 
obtained from the market. 


Communications 


Much of what has been said above has a bearing on 
the organisation and operation of the sales fone. 
The gap between the salesman and the designer s 
narrowing, as is the gap between the maker's eng 
neering department and that of the user. Theres 
growing need for coordination between these depatt- 
ments, for better communications and mutual unde 
standing. Some of the suggestions made in the fins 
article in this series, Management Direction, a 
applicable here. Above all, there must be 
information and an objective assessment of its meal 
ing. It follows that marketing divisions will be betiet 
informed than has been the case in the only otlet 
competitive era we can recall, the inter-war f 
The decade ahead, however, will see more intense 
and more bewildering technical changes than 
place between the First and Second World Walt 
This is the challenge of the 1960’s, which calls for# 
new marketing approach now, and which will 
answered by the use of new tools and technique 
themselves the product of our technical advance 
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DISTRIBUTOR TYPE 


FUEL INJECTION PUMP 
TYPE ‘DPA’ 


The C.A.V. contribution towards the success of the lower-cost modern dice 





engine—the ‘DPA’ pump, developed by C.A.V. research—has rapidly establisiet 
itself in a premier position, 180,000 having gone into service in the last tv 


years in all parts of the world. The ‘DPA’ pump offers many advantages—! 






‘DPA’ Injection Pump 
with Mechanical Governor 


simple, light and compact, ideal for installation where space is restricted. It kn 
itself to the simplest and least expensive form of drive. It is suitable for high specs 


and needs.no special lubrication. Supplied with mechanical or hydraulic governos 
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C.A.V. LIMITED, ACTON, LONDON, W.3 
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Like Children 


N engineer whom we asked to examine a 
A report for us and give his opinion, 
remarked: ‘* While recognising the service 
that mathematics can render to engineering, 
and admitting that the algebraic form of 
expression is often a useful word-saver, 
I think that in this paper it has been brought 
in rather unnecessarily, to the detriment of 
clear exposition.” 

Mathematics are like children—your own 
can be great fun, but other people’s can be 
desperately boring, even embarrassing. If 
this seems at variance with the idea of 
mathematics as the universal language of 
science, then the fault lies with those of us— 
the majority—who fail to make the best use 
of mathematics. Over the past decade 
there has been a spectacular increase in the 
use of mathematics by industry, not only in 
pure research but in production and dis- 
tribution as well. The use made of mathe- 
maticians by E. |. du Pont de Nemours 
and Company is described in the current 
issue of their house journal. The ancient 
science of mathematics, the article says, has 
become “a field of new and_ profound 
importance to the public in general and to 
du Pont employees in particular.” 

Scientists and engineers have always used 
mathematics in their work. It has been a 
basic and most useful tool but it is only in 
recent years that the mathematician has 
become an integral part of the scientific 
group. Du Pont describe mathematics as 
‘*“in many respects a new and uncharted 
field of study.”” Some of the theories now in 
constant use were not even formulated five 
years ago. 

A great deal has been written about the 
contributions which operational research, a 
mathematical approach to organisational 
problems in industry, is making to pro- 
ductivity. Even more on the subject of 
computers and their wizardry. Too little, 
however, is known about the mathematician’s 
functions in industry. The reason for this 
lack of knowledge is probably the public 
feeling, which is accurate enough, that the 
mathematician deals in the most abstract of 
concepts. It is probably true also that the 
men who live and work “in the wondrous 
world of the abstract’ are poor at public 
relations. They find it easier to communicate 
with symbols than with words and this may 
be the root cause of the neglect of the 
teaching of mathematics in British schools, 
as we discuss later. 

The American company are specific on the 
mathematician’s achievements in the field of 
product development: “they have made 


mathematical ‘models’ many times, with the 
result that several plants are today operating 
with an efficiency never achieved before. . . . 
Using different techniques they have helped 
design new machines that can be built for 
less money, rescheduled production and 
maintenance work, and broken some major 
roadblocks in research.” The company give 
concrete examples of the work and achieve- 
ments of their mathematicians. At one 
plant mathematicians were able to save 
several hundreds of thousands of dollars by 
simplifying nitric acid oxidation equipment; 
at another, laboratory data that once 
represented weeks of work is collected in 
two hours; and at a third mathematical 
analysis cut the number of steps in routine 
testing procedures and saved $50,000 a year. 

It is against this background of highly 
constructive interventions by the mathe- 
maticians in research, manufacturing and 
distribution that the recently published report 
of the City of Manchester Education Com- 
mittee makes such sad and disturbing reading. 
Entitled The Teaching of Mathematics in 
Manchester Secondary Modern Schools, 
the report was prepared by the committee's 
inspectors of schools. They conclude that 
traditional ways of teaching mathematics 
are outdated and need to be replaced. 
The roots of the trouble lie in primary 
schools. Comparison of the arithmetic 
quotients with the intelligence quotients of 
pupils on entry to the more modern schools 
at 11 years of age indicated that the pupils 
with the higher intelligence quotients had 
not reached the full extent of their potential 
in mathematics in primary schools. They 
came to the secondary schools with in- 
adequate knowledge of weight and measure 
and with inadequate understanding of spatial 
relationship. The shortage of suitable 
teachers was the greatest obstacle towards 
a change for the better. Out of a total of 
607 teachers in the 37 secondary modern 
schools investigated, only 8 had a degree 
which included mathematics and 3 of these 
were on the staff of one large school; but 
some 300 actually taught mathematics. 

The inspectors concluded in their report 
that the scope of mathematics teaching 
should be widened beyond the “ language ” 
of numbers to include measurements, com- 
parison, size, shape, direction and mathe- 
matical relationships generally. Children, it 
is suggested, are at present denied excitements 
inherent in mathematical ideas which 
permeate modern everyday thinking and 
also the satisfaction derived from applying 
them with success in real-life situations. 





Cover Picture.—For many purposes the scanning 
electron microscope developed in the Cambridge 
University Engineering Laboratory has important 
advantages over more conventional types. It is 
particularly useful for objects which cannot be 
prepared in the form of thin sections when replica- 
tion is inconvenient or impossible. 

(Nurnberg photograph for ENGINEERING) 


Plain Words 


At exhibition time superlatives become a 
commonplace. From all quarters we hear 
dramatic claims that this is the largest, the 
smallest, the fastest, the straightest, the 
highest, the longest, the shortest, or the 
tallest of its kind in the world. I am begin- 
ning to find it all rather tiresome, and tend to 
yawn at each fresh announcement of a new 
something with the mostest. Is it assumed 
that our receptivity is so jaded that we can 
only appreciate the simplest kind of unique- 
ness? Or is the adman’s imagination so 
dulled that he can discover no other key to 
our attention? Maybe it’s the way we are 
brought up—in a world where confidence 
depends on prestige, and prestige depends 
upon our placing in some tacit universal 
contest. The habit is so ingrained that 
whenever someone tells me that Los Angeles 
or Tokyo is bigger than London, I find 
myself arising indignantly to London’s 
defence. That is why I found Finland so 
refreshing. There it doesn’t seem to matter. 

I have always been fond of Finland. 
When I was twenty-two I spent a few months 
working there under an exchange scheme, and 
besides learning that engineering is a language 
without frontiers, I made the acquaintance of 
a country that has the subtle quality of 
being just right. Neither diffident nor 
demonstrative, Finland combines vigour and 
civilisation in an unusually happy combina- 
tion. But there is one recollection that seems 
to me to characterise the Finns. I remember 
on perhaps half a dozen occasions being 
strongly advised to visit Naantali. Naantali, 
they told me, was the second smallest city in 


Finland. I never discovered which city 
was the smallest, and no-one seemed to 
know. 


1 never went to Naantali, but I found the 
recommendation “ second smallest’ so en- 
dearing that I sold my return ticket in order 
to stay a little longer in a country whose 
people could cherish so delicate a distinction. 

I am sure the engineers in the locomotive 
factory where I worked in Tampere never set 
out to make the largest or the fastest loco- 
motive in the world; they simply designed 
it for the job. Come to think of it, what 
engineer would do otherwise? To make the 
biggest is in a way to fall short: you would 
make it even bigger if you could. Whereas to 
make it, like the baby bear’s porridge, just 
right is to achieve your purpose. I suppose 
it’s only afterwards that someone comes 
along and finds a suitable superlative. 

Even the Finns slip occasionally. Whereas 
in almost every European language, from 
Russian to Spanish, the words for ‘“ elec- 
tricity ’’ are recognisably similar, in Finnish 
it is “* sihk6,”’ named, I understand, after 
the Finnish gentleman who first invented it. 
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Folly of Subsidising Power 


Addressing the Economic and Social Council of 
the United Nations Organisation in Mexico City, 
the President of the International Bank for 
Reconstruction and Development spoke bluntly 
of the folly of subsidising public utilities in 
underdeveloped areas. Mr. Eugene Black was 
drawing attention to the need to develop domestic 
savings in such areas since foreign capital could 
never be the whole of the answer to the need 
for a high level of capital investment. 

Underdeveloped countries must face a basic 
question, he said: ‘*‘ Do you want subsidised 
power or do you want more schools? Do you 
want a free ride on the railroad or a city sewer 
system?” The only way to get the better 
social services was by making utilities charge 
high enough prices at the very least to reserve 
sufficient profits to replace their own assets. In 
particular, it was necessary to remove the fallacy 
that poor countries need pre-eminently cheap- 
power. Except for aluminium, this was not 
often so. What such countries needed was a 
large supply of power. He quoted figures for 
Mexico as an illustration, showing that the cost 
of electric power averaged only 1-7 per cent of 
total costs of production. It could not be argued 
that with such statistics marginal differences in 
the price of power encouraged or discouraged the 
establishment of new industries. 

He quoted two cases, among others, where 
higher charges by public utilities had proved the 
right policy. The first was the Indian railways 
under the second five-year plan. Good financial 
management had brought a substantial surplus 
and a similar policy was to be used in the power 
utilities. Surpluses over what was necessary for 
depreciation and new investment could go to 
finance the second five-year plan. In Central 
Africa, the Kariba Gorge project was originally 
planned to provide subsidised power. After a 
survey among potential users carried out at 
its own expense, the Bank persuaded the Federa- 
tion Government to raise tariffs by 35 per cent, 
using the resulting surplus to finance later stages 
of the Kariba scheme. 

The important stroke of judgment, of course, 
is to decide how far it is sound to raise prices to 
make a utility pay its way and how far to go 
further and use is as a financial milch cow. In 
backward area where local savings from income 
are small there is a good case for boldness in the 
matter. 


Royal Naval Research 


Research undertaken by the Royal Navy is 
expected to cost rather more than £14} million 
in the coming year. Much of the work, which 
covers such subjects as development of pro- 
pulsion machinery, experiments with anti-fouling 
paints, and the development of escape apparatus 
from aircraft and submarines, is in the hands of 
the Royal Naval Scientific Service, which has 
succeeded the Admiralty Board of Invention and 
Research. The Navy thus differs from the other 
two armed services in being responsible for a 
large part of its own scientific research, while the 
Army and the Royal Air Force rely in the main 
on the Ministry of Supply. 

One hundred years ago, I. K. Brunel, who was 
impelled by the inefficiencies of the Crimea 
campaign to evolve ideas for siege artillery 
mounted on semi-submerged hulls, and had 
many other contracts with the Admiralty in the 
course of his work on shipbuilding and railway 
construction, expressed the opinion that to 
submit an invention to the Admiralty was the 
surest way to bury it for ever. Recent develop- 
ments by the RNSS, however, such as the 
Tactical Teacher by which naval officers can 


plan actions in the classroom, have been 
siderably in advance of developments in a 
countries and have been adopted by the = 
Canada, and other NATO nations. 4, 
A recent development was the in : 
at Portland of the Underwater Weapons En 
lishment, which will eventually merge the wor 
of the Torpedo Experimental Establishment 
Greenock; the Torpedo Depot, Weymouth 
the Underwater Counter Measures and Weapon, 
Establishment, Havant; and the Underwats 
Launching Establishment, West Howe. ‘ 


Factory Plans Approved 


The industrial recovery is still young and yp. 
developed enough to be killed off by untimely 
frosts this spring. The Budget has been designed 
to obviate this as soon as possible by Stimulating 
purchasing power and_ encouraging capital 
investment. Nevertheless, any signs of recovery 
especially on the side of capital investment, ate 
to be received with relief. 

Some indication of better things to come can 
be derived from the latest quarterly figures of 
Industrial Development Certificates given fo; 
new factory space. In the first quarter of 1959, 
the total area approved was 15-8 million sq, fi, 
compared with 11-2 million sq. ft in the fourth 
quarter of 1958, and with 11-8 million sq. f 
in the first quarter of 1958. Owing to a large 
scheme receiving approval in Wales in the first 
quarter of the year, the number of schemes 
approved showed a rather less spectacular 
increase than their area. However, at 535 
schemes approved for the quarter, it was the 
best return since the first quarter of 1958. 

In recent years, the trend of factory plans 
approved has provided a very good indication 
of the trend of the trade cycle in the period six 
to nine months ahead. There is reason, there- 
fore, to expect that it will also apply on this 
occasion. If the better figures for the first quarter 
are confirmed by those for the second quarter, 
the likelihood of a marked recovery in the 
capital equipment industries will be very strong 
indeed. At present, capital investment, and 
consequentially, the prosperity of the engineering 
industry, is being sustained by business placed 
by the public corporations, by local govern- 
ment, and by non-manufacturing industry such 
as the retail trade. Private manufacturing 
industry may soon start to increase investment, 
helped by the Budget, and higher levels of factory 
plans to be approved should follow. 


Shipowners Suspect 


In a paper with the title ‘‘ Some Shipowners’ 
Problems’ read before the North East 
Coast Institution of Engineers and Shipbuilders, 
Mr. R. Munton referred to the difficulties 
created for shipowners in the ordering of new 
ships by the increased employment of specialist 
subcontractors in the shipbuilding industry. 
He pointed out that the functions of the ship- 
owners’ technical department are broadly: 
maintenance of existing vessels, to ensure that 
such vessels are operated at maximum efficiency; 
to coordinate the owners’ requirements as 
regards new vessels and present these to the 
builders; and to endeavour in conjunction with 
the builder to produce improved designs, 


increased efficiency, and reduce maintenance 
costs. 

On the subject of new ship design and con- 
struction, two main problems occur: the case of 
a new vessel similar in type to an existing vessel 
of which the owner has knowledge and experience, 
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4 the case of @ different class of vessel where 
. wner’S technical department may not have 
ine “experience to provide a complete speci- 
pont In the latter case, the builder is 
FequentlY asked to provide a guidance speci- 


cation, a system which worked well as long as 
the shipbuilder constructed practically everything 

uired for the ship in his own yard. Owing, 
See. to increased employment of specialist 
mcontractors, the author claims that builders 
fend to lose their know-how. There is an 
inevitable tendency in such cases for the ship- 
puilder to rely on a particular subcontractor 
who has provided satisfactory service in the past, 
but in a number of cases this practice results in 
the subcontractor _taking advantage of the 
position in the price charged. If alternative 
quotations are to be obtained for the sub- 
contractors, very comprehensive specifications 
are required. 


Pattern for Pakistan 


Two reports have been published recently on 
economic planning in Pakistan. The first of 
these is a PEP broadsheet called Planning in 
Pakistan (price 2s 6d) and the other is The 
Prospect for Nuclear Power in Pakistan, put 
out by the National Planning Association in 
Washington. ; 

The PEP report points out that Pakistan is 
one of the poorest countries in the world and that 
partition was an immediate obstacle to economic 
progress when it occurred. It caused severe 
disruption of long-established patterns of trade 
and transport and no administrative system or 
cadre existed to carry out any economic recon- 
struction. After a chequered start, economic 
planning was put on a more orderly basis in 
1953 by the creation of the Pakistan Planning 
Board, which brought out a five-year plan in the 
following year. The PEP broadsheet considers 
that “ the results of economic planning in Pakis- 
tan during the past decade can be summarised 
as brilliant, uneven and inadequate.” The 
five-year plan gave first place to improving 
agriculture and this is not considered to have 
been a particularly happy priority. The broad- 
sheet discusses future planning, which together 
with the techniques of planning, is likely to 
improve more than the real resources on which 
any plan must be built. The authors of the 
broadsheet are worried about political instability 
and the high rate of increase of population. 

A similar overall account of Pakistan’s econo- 
mic development in the last decade is set out 
at the beginning of the American brochure. 
Emphasis is laid on the shortage of capital and 
the problems created by abrupt partition. This 
publication goes on to deal with fuel and power 
costs and the prospects for nuclear energy. 
Conventional power costs in Pakistan are high 
by most standards. The completion of thermal 
plants now under construction or drawn up on 
paper along with the Karnaphuli hydroelectric 
installation will meet anticipated power require- 
ments in East Pakistan up to 1965. Beyond that 
date, additional power will have to be thermal, 
either conventional or nuclear. The area around 
Dacca has adequate natural gas for power 
generation and there is hydroelectric power 
for the South East. Large nuclear power 
stations (60 MW) will probably not be con- 
structed in East Pakistan before 1975. Small 
scale nuclear plant may find a use in irrigation and 
for village industries. The main problem in 
nuclear development is lack of personnel. 


Distributing Largesse 


The recently issued White Paper United Kingdom 
Balance of Payments 1956 to 1958 (HMSO, 
Cmnd. 700, price 1s 3d) records a favourable 
balance on current account provisionally esti- 
mated for 1958 at £455 million. A very large 
surplus was expected, and an interesting fact 
disclosed by the White Paper is how this balance 
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Letters to the Editor 


MANCUR SPRING BALANCE 


Sir, | refer to Mr. J. F. Perrin’s inquiry concern- 
ing the Mancur spring balance, published on 
page 355 of your issue of 20 March, and to the 
reply by Mr. L. Sanders, on page 419 of your 
3 April issue. It will please Mr. Perrin to learn 
that we have a Mancur balance on exhibition 
in the weighing-and-measuring collection at the 
Science Museum. I do not think [ am making 
an overstatement if I say that this collection is 
one of the nicest and most complete in Europe. 

Although I have nothing to add to Mr. 
Sanders’s elaborate reply, | would like to supply 


Fig. 1 (below). 


Fig. 2 (right). 





some additional information as to what I have 
discovered about this object. This C-shaped 
weighing device has hooks attached near each 
end. One hook is held stationary while a 
weight is suspended on the other: this tends to 
straighten out the “ C,”’ made of spring steel, to 
an extent proportionate to the weight on the 
second hook. The Mancur balance was pre- 
ceded by Wiedeman’s balance, which was nearly 
the same in design. 

The earliest balance of the C type still existing 
is at the Hanseatic Museum, Bergen. It was 
made by H. Broelle in 1783. One is therefore 
led to believe that *‘ Mancur”’ is the name of a 
scale-maker. This is the conclusion arrived at 
by W. Airy in 1905. He was a well-known 
authority on the subject in his day. The Mancur 
balance followed the V-shaped spring balance 
shown in the accompanying Fig. 1, taken from 
the Dictionnaire des Sciences, published by 
Diderot and d’Alembert in 1763. 

| agree with Mr. Sanders that this type of 
balance was not accurate enough for measuring 
small weights. It was rivalled by the coil-spring 
balance in 1763, shown in Fig. 2, which was then 
in its infancy. It was later introduced for 
general use, and so continued over many years 
to come. 

I am, Sir, Yours sincerely, 
C. St. C. DAvison, 
Assistant Keeper. 
Science Museum, 
South Kensington, London, SW7. 
11 April, 1959. 





was used. For the first half of the year, the 
balance was absorbed in building up the gold 
reserves of the United Kingdom, and in the 
second half of the year, an increased amount was 
used as long-term capital for investment abroad. 
Indeed, no less than £236 million was invested 
overseas in one way and another by this country 
in 1958, thereby maintaining the high level of 
capital investment abroad, particularly in the 
sterling area, which this country has established 
in the last few years. 

It might have been expected that the very 
substantial level of United Kingdom investment 
in the sterling area would also mark a period 
when such investment in the sterling area eclipsed 
that from other sources. That, however, was 
not so. A high level of United Kindom invest- 
ment in the sterling area was matched by an 
even higher level of investment in sterling area 
countries by the rest of the world. Last year, 
the deficit on capital account between the rest 
of the sterling area (excluding the United 
Kingdom) was £368 million, compared with 
£257 million in 1957 and with £157 million in 
1956. Dollar aid, investment by the World 
Bank, and operations by the _ International 
Monetary Fund have been the main causes of 
this buoyant level of investment. 

Taken together, these sources of capital for 
the rest of the sterling area came to £599 million; 
for this country invested £231 million last year 
in the sterling area out of its balance of long- 
term capital of £236 million: an exceedingly 
satisfactory achievement. The result has been 
that, although many countries in the sterling 
area have suffered over the last 18 months or so 
from low prices for their exports, they have not 
been starved of long-term capital. This must 
mean that the recovery in those countries now 
that world commodity prices are rising will be 
accelerated by foreign investment and their 
ability to import machinery and equipment 
correspondingly improved. 


Reasons for Modernising Railways 


The railway modernisation schemes undertaken 
before the Second World War, including elec- 
trification by the Southern Railway in this 


country, the electrification of the Swiss Federal 
and Italian State Railways and of the Great 
Indian Peninsula Railway were undertaken either 
to meet the specific demands of passenger traffic 
or to eliminate dependence on imported coal. 
These reasons were given in a paper read to the 
Railway Students’ Association at the London 
School of Economics and Political Science on 
4 April by Major-General L. Wansbrough- 
Jones, C.B., C.B.E., secretary-general of the 
British Transport Commission, who reviewed rail- 
way modernisation schemes throughout the world. 
In recent years modernisation schemes have 
been put in hand primarily to make good the 
destruction or lack of maintenance and develop- 
ment of railway systems during the war. After 
commenting upon post-war developments in 
Switzerland, Holland, France, Belgium, Italy, 
Western Germany, India, Australia, Spain, the 
Republic of Ireland, Japan and the United 
Kingdom, the author pointed out that none of 
these countries decided that it could do without 
its railways, although no doubt in some coun- 
tries, as in the United Kingdom, minor improve- 
ments were proposed for the abolition of railways 
or for their conversion to roads. One of the 
principal features of virtually all modernisation 
plans had been the introduction of diesel or 
electric traction and the elimination of steam, 
leading to increases in train speeds and conse- 
quent improvements in the permanent way 
and signalling systems. The author stressed 
that in future these developments must increas- 
ingly have greater productivity as their aim, and 
that this tendency would focus attention on the 
need for improved organisation of the railways. 
In turn, there would be required a modernisa- 
tion of outlook as well as of fixed assets, involv- 
ing freedom and flexibility in fixing fares and 
charges and a fresh commercial outlook within 
the railway system itself. The railway organisa- 
tion would require streamlining in order to 
reduce the number of departments reporting 
directly to top management, while, at the same 
time, increasing the authority of the people “ on 
the ground.” Given these developments, the 
author believed that the railways would be 
assured of public sympathy and cooperation, 
and that mistrust on the score of the large sums 
of money now being spent on the modernisation 
of equipment would disappear. 





ew Plant and Equipment. 


MOBILE CRANE 


Lifts 20 tons 
at 10 ft radius 


THe Jones KL12-20M mobile crane, 

built on its own self-propelled 
chassis, is the first of three, the others 
being lorry mounted and rail mounted 
versions. On standard British ratings it 
will lift 12 tons at 10 ft radius standing 
free, or 20 tons with the outriggers 
extended. 

The chassis is mounted on four wheels 
with 14-00 by 24 heavy duty tyres. Two- 
wheel drive is standard. There is a 
differential with a locking arrangement. 
The brakes are sufficient to hold the 
crane on a I in 5 gradient. Steering is 
hydraulic. When fully loaded the maxi- 
mum recommended travelling speed is 
2 m.p.h.; unloaded, the crane will 
negotiate a 1 in 5 gradient. 

Largely of new design, the crane 
incorporates the direct diesel mechanical 
transmission system in use in other 
models and also the general arrangement 
of the machinery. Power is supplied by 
a Perkins Four 270D engine which 
develops 62:5 b.h.p. The drive is 
through a Borg and Beck clutch and a 


CAPSTAN LATHE 


Screw Cutting 
at the Cross Slide 


SPECIAL feature of the Murad 4D 
capstan lathe is the provision of a 
screw cutting facility at the cross slide, 
the chosen pitch being quickly available 
by use of a tumbler type quick-change 
gearbox. The customer is able to specify 
any six pitches between 8 t.p.i. and 
26 t.p.i., the only restriction being that 
12 t.p i. must be included. 

The main spindle is mounted on 
Timken high precision taper roller 
bearings under pre-load at the front 
bearing and on plain sliding rollers at the 
rear bearing. Provision is made to 
compensate automatically for spindle 
expansion with rise of temperature. 

Sixteen spindle speeds are available, 
ranging from 50 to 1,500 r.p.m. The 
collet mechanism is pneumatically oper- 
ated under finger tip control. A pneu- 
matic brake operates automatically in 
conjunction with the speed change and 
reversing levers. 

In addition to the screw cutting facility 
at the cross slide there are six rates of 
automatic feed available for both sliding 


DEHUMIDIFIER 
Refrigerating Unit 
for Dry Storage 


o dry the air in a storage room, 
Westool have produced a refriger- 
ating unit which weighs only 55 Ib. 

The unit measures 15 in by 12} in by 
10} in high and will handle the normal 
requirements of a space of 2,000 cu. ft. 
It has a water extraction rate up to 
1 pint per hour. After drying, the air 
is heated and returned to the room. 
With an air inlet at one end and outlet 
at the other the unit can be stood on a 
shelf or incorporated in ductwork. 
There is provision for an air filter if 
one is desired. Units can also be 
arranged in banks for multiple installa- 
tions. 

The refrigerating system is hermetically 
sealed and filled with dichlorodifiuoro- 
methane; control is by capillary tube. 
The compressor is driven by a } h.p. 
motor. The circulating fan is of 
aluminium and direct coupled to a 
shaded pole motor. Air circulation is 
at the rate of 150 cu. ft per minute. The 
wiring is so arranged that the fan can 
either be run in conjunction with the 





four-speed gearbox. From the last the 
drive is by chains to the various motions. 

The standard jib is 30 ft long but can 
be extended by the introduction of 20ft 
sections up to 90ft. With a six-fall 
block the full load can be raised at 
20 ft per minute. George Cohen 600 
Group Limited, Wood Lane, London, W12. 





and surfacing, reversible in both cases. 
Automatic disengagement of the feed is 
effected by pre-set stops on the indexing 
stop bars, both for sliding and facing 
cuts. A chasing dial is provided for 
assistance in screw cutting and the lead 
screw nut and feed engagement are 
interlocked so that neither can be 
engaged while the other is in operation. 

The hexagon turret is 8$in across 
flats and the height from top of turret 
slide to centre of tool hole is 2} in. 
The bar capacity of the machine employ- 
ing collets is 2}in diameter and 
employing a chuck 24in diameter. 
Murad Developments Limited, Stocklake, 
Aylesbury, Bucks. 








compressor, or else continuously, with 
the compressor under humidistat control. 

The unit will work continuously at 
ambient temperatures up to 100° F, 
above which the compressor cuts out on 
overload and the unit cycles auto- 
matically. Since the action relies on 
refrigeration, the performance is depen- 
dent on the ambient conditions; at 
80° F relative humidities of 35 to 40 per 
cent are obtainable falling to 55 per cent 
at 55°F. With low ambient tempera- 
tures frosting may occur and the fitting 
of a time switch to give two or three 
short de-frosting periods each 24 hours 
is recommended. Westool Limited, 
St. Helen’s Auckland, Co. Durham. 
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VACUUM FURNACE 


General Purpose 
Pilot Plant 


SMALL general-purpose vacuum 

furnace suitable for research work 
or small scale pilot production is now 
being made under the agreement recently 
completed between the General Electric 
Company and Vacuum Industrial Appli- 
cations. 

The furnace is designed to enable 
laboratories and small workshops to 
cover with a single unit a wide range of 
vacuum heating processes, including 
sintering and outgassing. Easy operation 
is obtained by the fitting of simple 
vacuum, mechanical and electrical con- 
trols. Internal diameter of the work 
chamber is 24in and it is clad with 
stainless steel to facilitate cleaning and 
to reduce degassing. 

The furnace chamber is fitted with 
externally operated handling gear for 
making additions to a melt or for taking 
temperature measurements and for tilting 
the crucible. A window is provided at 
the top of the chamber for observing the 
progress of a melt. Internal handling 
mechanism can be viewed through a 


HIGH SPEED 
PHOTOPRINTER 


Dyelines in 7 Seconds 


HE Zephyr is a semi-automatic com- 
bination printing and ammonia 
developing machine for taking copies at 
high speed from drawings made on 
translucent papers or tracing linen. It 
will operate at all speeds from 0 to 40 ft 
per min and has an effective working 
width of 42in, though tracings 45 in 
wide can be fed through the machine. 
It is possible to make a print in seven 
seconds. 

The high speed of operation is made 
possible by a fan which blows the 
ammonia on to the unobstructed surface 
of the printing paper. The arrangement 
adopted does away with the perforated 
metal plate or roller used previously 
which inhibited good penetration of the 
ammonia and restricted the speed at 
which clear prints could be made. 
A uniform brilliance across the full width 
of the paper is obtained from a 3 kW 
heavy-duty quartz tubular lamp con- 
tained in a ground glass cylinder. 

Provision has been made for the easy 
cleaning of the outside of the glass and 


DRILLING 
AND BORING 


Small Batch Work 


Tre Grimston Co-Ordinate drilling and 

boring machine has been designed 
for small batch runs and other general 
work. 

The main drilling head, type LE44L, 
has a drilling capacity up to 14 in in mild 
steel and eight spindle speeds over the 
range 90 to 1,460 r.p.m.; also four 
geared . power feeds ranging from 
0-0035 in to 0-008 in for each revolution 
of the spindle. The unit includes a 
depth scale, automatic trip and spring 
return to the spindle. When required, 
the spindle can be used with hand feed 
only. 

The compound table provides a 
working area of 32in by 12in. Move- 
ment of the table is by manual operation, 
and in both directions recirculating ball 
leadscrews are employed. The longi- 
tudinal movement is 20 in and the cross 
movement 12in. Handwheels control- 
ling the table movements have adjustable 
calibrated rings with 0-001 in divisions. 
Grimston Electric Tools Limited, Progress 
Way, Purley Way, Croydon, Surrey. 
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process and specified vacuum. 
refractory crucible, temperatures of 
1,200 to 1,400° C can be achieved. wh. 
if a graphite crucible is used it is possible 
to obtain temperatures up to 1,800 Cc ‘ 
In the induction heating versions, 
10kW, 10,000 c/s generator is be 
which will give temperatures in eXcess of 
1,700° C in the charge for melting, and 
when the sintering assembly is used th 
power is absorbed in a graphite Susceptor 
where temperatures in excess of 2,400° ¢ 
can be achieved. A tw O-stage high-speed 
pumping system is used to evacuate the 
furnace tank. Vacuums of the order of 
10 to 5mm mercury can be obtained 
The General Electric Company Limited 
Magnet House, Kingsway, London, WC), 


With g 


{ i 


% 


ae 
00)? a . I 
|. 
a 








every care, including filtering the cooling 
air, has been made to see that the inside 
of the glass keeps clean; when necessary, 
the lamp is easily extracted, so that the 
glass can be kept quite clean. A safety 
pedal enables the operator to stop the 
machine abruptly. 

The manufacturers have taken a great 
deal of care over the designing and 
styling of the machine; it is as compact 
as a modern piano. NIG Manufacturing 
Company, 3-9 Dane Street, High Holborn, 
London, WC1. 
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At the 


ENGINEERING, MARINE, 
WELDING AND NUCLEAR 
ENERGY EXHIBITION 


Olympia, 16-30 April 


The advances in welding techniques due to the requirements of nuclear plant 
and the fact that over a third of the exhibitors were in some way connected 
with this field were two of the points made by Sir Edward Thompson in 
his opening speech. He also pointed out that at the present time, one in 
seven of all employed persons in this country was engaged in engineering. 
{ first impression of the exhibition was one of confidence among all sections, 
and a second of the large number of firms showing hydraulic and pneumatic 


control systems. 


Last week we described some of the items on show, and 


others are considered on this and the following pages. 


COPYING LATHE 
Designed for 
Small Parts 


T" Mini-Kop hydraulic copying lathe 

is designed for the accurate repro- 
duction of small parts. It will take 
17}in between centres and the swing 
over the slide is 4 in. 

The maximum length available for 
copy turning is 14 in and the swing over 
the bed is 7in. Spindle speeds are 
variable between 50 and 4,000 r.p.m. 
The top slide travels 4} in and swivels 
through 360°. The lead screw has an 
Acme thread of } in diameter and 8 t.p.i., 
enabling threads to be cut from 8 to 
56 t.p.i. or from 0-2 to 3-0 mm pitch. 

A hydraulic system is used for the 
carriage traverse, which is fitted with 
adjustable stops for repetition work, and 
also for the reproducer system which 
operates on a valve and plunger stylus 
mechanism. The stylus return spring 
pressure is less than 21b. This enables 
soft templates to be used and the unit 
will reproduce steps as small as 0-0005 in. 
For cylindrical templates there are 
adjustable support heads mounted on the 
flat slotted bar which is used for flat 
templates. 


DISC BRAKES 
Mechanical or 
Hydraulic Operation 


TH Twiflex disc brake utilises the 

Dunlop calliper unit and can be 
made in all sizes for industrial drives. 
It can also be used in conjunction with a 
clutch as in the illustration. 

The disc is normally mounted on a 
flange on the driving shaft and the 
calliper unit rigidly fixed on the bed- 
plate. In the calliper unit are two 
hydraulic cylinders, one on each side, 
which force the friction pads against the 
disc. The pads are withdrawn when the 
brake is released and are self-centering. 
The use of separate cylinders is a parti- 
cular feature; it allows better heat 
insulation and sealing against dust and 
corrosion. 

When hydraulic pressure is used it is 
usually obtained from an intensifier on 
the normal low pressure air line. In the 
example illustrated, which is of a 250 h.p 
motor, an intensifier using 801b per 
Sq. In air boosts the hydraulic pressure 
to 1,5001b per sq. in. This brake is 
designed to absorb 90,000 ft-lb of energy 
in 0-2 cc. 

Particular claims for disc brakes are: 





There are two approach angles for the 
slide (55 and 90°) which extends the 
scope for profiling. The single traverse 
control lever provides slow feed and 
rapid traverse in both directions. Myford 
Engineering Company Limited, Beeston, 
Nottingham. Stand 11, Row DD, First 
Floor, Empire Hall. 





the absence of fade; ease of mainten- 
ance; automatic adjustment for wear; 
and capability of absorbing large torques 
in a comparatively small unit. They 
will also operate satisfactorily in wet or 
dirty conditions. Twiflex Couplings 
Limited, The Green, Twickenham, Middle- 
sex. Stand 5, Row EE, First Floor, 
Empire Hall. 
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New Plant and Equipment 





PORTABLE; X-RAY 


For Plastics, Fibres 
and Light Alloys 


HE 90 kVp type TF1604/1 portable 

equipment is the latest addition to 
the Marconi range of industrial X-ray 
units. A lightweight versatile unit, it is 
primarily suitable for the examination of 
plastics, fibrous materials, aluminium 
and magnesium and their alloys. It 
comprises a control unit and a tubehead 
containing the X-ray tube. 

The X-ray tube, with 2-1sq.mm 
effective focal spot, is mounted in a cast 
aluminium tank together with the high 
tension and filament transformers, thus 
forming a self-contained self-rectifying 
unit. The tank is oil filled and the 
complete head is shockproof. 

The control unit is complete with line 
voltage regulator and line voltmeter, 
with kilovoltage selectors (in 2 kV steps) 
and with milliampere meter and mA 
selector. The three milliamperage ranges 
are preset to values as required. A panel 
mounted _ self-resetting synchronous- 
motor driven timer is fitted. 

The weight of the control unit is 90 Ib, 
and the tubehead is 601b. Stands for 


PHOTOMETER 


Continuous Measurement 
of Turbidity 


TH Sigrist and Weiss photometer type 

UP21D employs the principle of 
continuous comparison of two light 
beams, emanating from the same source, 
and measured by the same photo-electric 
cell. 

The light beam is directed alternately 
between the test cell and the comparison 
standard by an oscillating mirror. If 
the light paths are unequal, an alternating 
current voltage is produced by the photo 
cell, which is amplified and used to drive 
a motor that moves a diaphragm in 
such a sense as to equalise the light arriv- 
ing at the photo cell from each path. 

The measured value is unaffected by 
fluctuations in the light source, alterations 
in photocell sensitivity or amplifier 
drift. 

A direct reading of absorption or 
turbidity is given on a measuring drum 
coupled to the equalising diaphragm, and 
a built-in inkless recorder is provided. 
Remote operation of other recorders, or 
remote control of the process under 
investigation, may be effected by poten- 


MULTIPURPOSE 
FILTER 


Throw-Away Cartridge 


TH! Menrow multi-purpose filtering 
unit can be produced in sizes up 
to flow rates of 1,400 gallons per hour. 
It has been designed as a simple unit 
with a very wide application by the use 
of filter baskets or candles, micro-screen 
gauze elements, wire wound strainer ele- 
ments or throw-away filter cartridges. 
The throw-away cartridge consists of 
a fibre-cellulose cylinder which is pro- 
duced in a laminated form with layers 
of three different porosities so that coarse 
dispersants are trapped on the outer layer 
and finely micronised dispersants are 
filtered out by the inner layers. The 
cartridge is bonded by an epoxy type 
resin to ensure rigidity before and after 
use so that it can be very simply ex- 
tracted after the filtering operation, to be 
replaced by a fresh cartridge to continue 
further filtration. Various formulations 
of this cartridge are available for applica- 
tions to many duties. Menrow Limited, 
1 Sekforde Street, London, ECI. Stand 
28, Inner Row, Gallery, Grand Hall. 





mounting all or part of the equipment 
can be supplied. Marconi Instruments 
Limited, St. Albans, Hertfordshire. Stand 
3, Row DD, First Floor, Empire Hall. 





tiometer attachments to the measuring 
drum shaft. Provision is also included 
for the closure of internal contacts for 
alarm purposes. 

Absorption and turbidity measure- 
ments are carried out by means of a wide 
range of flow type cells having various 
path lengths and types of finish for corro- 
sive liquids and gases. True turbidity 
(nephelometric) measurements are given 
by the scattered light reading and not by 
transmission loss. Filters may be in- 
serted for absorption measurements over 
narrow bands.—Southern — Instruments 
Limited, Frimley Road, Camberley, 
Surrey. Stand 17, Inner Row, Gallery, 
Grand Hall. 














CYLINDRICAL 
GRINDER 
Manual Operation 


THe Myford MG12 cylindrical grinder 

is designed as a low cost high 
accuracy machine for small workpieces 
where automatic movements cannot be 
fully exploited. 

The maximum grinding capacity of 
the machine is 3in diameter and the 
swing over the table is Sin. The table 
travel is 134 in and the table will swivel 
either way by 5°. There are two feeds: 
coarse, in which the table moves 2:04 in 
per revolution of the handwheel and fine 
in which the movement is 0-7in. The 
wheelhead has a total travel of 3 in and 
the feed graduations are 0-0001 in. The 
fine feed to dead stop is 0-000025 in and 
there are two spindle speeds of 2,200 and 
2,500 r.p.m. A grinding wheel of 10 in 
diameter and 1 in face can be accom- 
modated. 

The work speeds are arranged in two 
groups of six, the appropriate range being 
set by V-belt transfer and the individual 
speeds by electrical selector switch. No 
gears in the work spindle drive. 

The coolant is circulated by a pump 
driven by a motor of 3 h.p. The main 


HIGH PRESSURE 
DIESEL 
Medium Speed 


HE Crossley HTBD series are 

stroke engines turbo-charged to 
128lb per sq. in b.m.e.p. The six 
cylinder version develops 1,350 b.h.p. 
at 625 r.p.m. 

This engine is a newly developed 
straight-line unit, based on the same 
cylinder dimensions as the H_ type, 
namely 10$in bore and 134 in stroke, 
but designed for high pressure charging. 
To this end the engine has a substantially 
strengthened structure with the added 
safeguard of through-bolt construction, 
a larger diameter crankshaft, and strip 
copper-lead tri-metal coated bearings. 
The cylinder centres/diameter ratio is 
1-8 with correspondingly increased con- 
necting rod large end bearing and 
crankshaft main bearing areas. 

Two Root’s type rotary blowers are 
mounted alongside the cylinder block 
and the turbo-charger is overhung at the 
driving end of the engine; it delivers air 
via an intercooler to the rotary blowers 
which directly feed the air manifold. 
The fuel pump with directly-coupled 


two- 


MIDGET 
AIR CYLINDER 


1 inch Bore 


Oo meet the demand for a_ small, 
powerful and compact air cylinder 
Schraders have added to their range a 
midget type. This cylinder is double- 
acting with a lin bore. It has a lin 
neck meunting thread, with lock-nut for 
easy assembly in any position. 

The cylinder is suitable for operating 
jigs and fixtures, transfer and special 
purpose machines. It is said to give 
long, trouble-free service under fast and 
arduous working conditions. The cylin- 
der body is of brass and has solid brass 
endplates of screw-on type with hexago- 
nal flats for easy maintenance. 

The piston rod is ground and polished 
steel. A cartridge type bronze bearing 
and piston rod seal is incorporated and 
is replaceable. It is available in six 
different lengths of stroke—1 in, 2 in, 
3in, 6in, 9in, 12in. The pressure 
range for the air supply is up to 125 Ib 
per sq. in. A Schrader’s Son, 829 
Tyburn Road, Erdington, Birmingham 24. 
Stand 16, Inner Row, Gallery, National 
Hail. 


New Plant and Equipment 





tank has a capacity of 10 gallons and 
for high surface finish work there is a 
separate tank fitted with a separating 
system. A magnetic filter can also be 
incorporated. Other extra equipment 
includes: internal grinding attachment; 
magnetic filter; workhead collets; wheel 
dressing attachment; two-point steady; 
and a range of chucks. Myford Engi- 
neering Company Limited, Beeston, Not- 
tingham. Stand 11, Row DD, First 
Floor, Empire Hall. 





governor is also mounted alongside the 
cylinder block at a high level necessitating 
only short sprayer pipes and making for 
a high degree of accessibility—an aim of 
the whole design. 

The engine operates on the _port- 
controlled loop scavenge principle and 
possesses all the simplicity that this 
implies; in addition the advantages of 
exhaust pulse pressure charging are 
retained. Ease of maintenance, reli- 
ability, the capacity for longer runs 
between overhauls, are claimed as 
features of this engine, which is shown 
here in traction power unit form. It is 
also available for marine and industrial 
applications. At 750 r.p.m. the six 
cylinder version of the engine develops 
1,500 b.h.p. Crossley Brothers Limited, 
Openshaw, Manchester 11. Stand 10, 
Row G, Ground Floor, Grand Hall. 
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TUBE 
PROFILE CUTTER 


For Workshop or Site 


S™eicity is the aim of the Alyn cutter 

for the production of profiles for 
pipe branchwork under both site and 
workshop conditions. 

The machine consists of a hollow 
spindle carrying a self-centering chuck 
at each end and free to rotate in a head- 
stock. Attached to the head-stock is an 
axial motion device on which a flame- 
cutting blowpipe is mounted. 

The axial motion is infinitely variable 
and will produce a profile on any dia- 
meter within the capacity of the machine 
to suit a main pipe equal to or greater 
than the diameter of the branch to be 
cut. In addition to profiles, square cuts 
can be made. 

The selection of the desired profile is 
by a handwheel, the settings being 
indicated on a scale on the side of the 
machine, marked in nominal pipe dia- 
meters. No marking off is required as 
the profile is self-generated. The Mark I 
machine cuts profiles for 90° branches 
only. For swept branches or radial 
cuts, a modified machine is available. 


OIL POWERED 
PUMP 
No Crank, No Gears 


HE Tangye Hydroflo reciprocating 

pump operates without a crankshaft 

or gearing and is claimed to give a more 

even output than other double acting 
pumps. 

The piston can be made to a very large 
bore and stroke and will work at high 
pressures. Models already in use deliver 
1,000 gallons per hour at 1,500 1b per 
sq. in; there are designs for deliveries 
up to 3,600 g.p.h. at pressures of 6,000 Ib 
per sq. in. 

The driving power is supplied by an 
electric motor direct coupled to a 
hydraulic pump. The oil is then fed 
through a sequence and two-speed valve 
to either side of a plunger which also 
forms part of the main pump piston. 
At the end of each stroke the sequence 
valve reverses the oil supply and so 
returns the main piston. Thus there is 
very little fall in pressure at the moment 
of reversal as the time is short, and the 
delivery rate is kept nearly constant. 
A hand-operated pilot valve selects the 
speed of the main pump. All the working 


EXTINGUISHERS 


Foam and 
Dry Powder Unit 


Tt RFVI1 hose reel foam unit provides 
** cooling-down”’ and ‘* smother- 
ing *’ types of media in one appliance. 

It consists of a steel container, 
charged with 14 gallons of Pyrene foam- 
making compound and _ surmounted 
by a small mechanical foam branchpipe 
assembly, and is designed to be con- 
nected to an ordinary water hose reel, 
converting it in a matter of seconds into 
an effective foam-producing unit. The 
delivery can instantly be changed from 
foam to water to extinguish freely burn- 


. ing or highly inflammable materials. 


The second appliance is the Pyromet 
dry chemical fire extinguisher designed 
for use on fires involving such metals as 
sodium and calcium, or magnesium and 
aluminium in the form of powder or 
swarf. The extinguisher is charged with 
25lb of ‘“ Pyromet” dry chemical 
powder, which is discharged under 
pressure provided by a CO, gas cartridge. 
The Pyrene Company Limited, 9 Gros- 
venor Gardens, London, SW1. Stand 11, 
Outer Row, Gallery, National Hall. 





The Mark I machine weighs Approxi- 
mately 801b without the stand. [t has 
a capacity of jin to 4in BSP. The 
Mark II machine has a capacity from Sin 
to 12in BSP. Saturn Industrial Gase, 
Limited, Gordon Road. Southall, Middle. 
sex. Stand 4, Row V, Ground Floor, 
Empire Hall. 





parts are totally enclosed and the instru- 
ments and controls mounted on the facia. 

The chief claims for the pump are its 
compact size; its smooth delivery; and 
its long operating periods without main- 
tenance. On the pumps already installed 
a period of at least 1,000 hours before 
overhaul seems possible, and the units 
weigh only 25 cwt. for a size of 5 ft 2in 
long by 2 ft 2 in wide by 3 ft 2 in high. 
Tangyes Limited, Cornwall Works, 
Smethwick, Birmingham. Stand 5, Row 
J, Ground Floor, Grand Hall. 
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WELFARE OF FACTORY WORKERS 


Consideration Was given in the House of 
rommons one day last week to the Government’s 
new Factories Bill, the House being engaged on 
this matter—first, on the report stage of the Bill 
and then on its third reading—from just after 
palf-past three in the afternoon until shortly 
after midnight. i 

Mr. lain Macleod, the Minister of Labour and 
National Service, moved a new clause to bring 
railway running sheds within the scope of the 
Factories Acts. He said that this was the first 
of 60 to 70 Government amendments. With the 
exception of the half-a-dozen amendments 
devoted either to drafting points or to clearing 
yp small defects in the Bill, all the Government 
amendments had been designed to meet points 
raised in committee, and were in pursuance of 
undertakings given either by the Parliamentary 
Secretary to the Ministry of Labour, Mr. Richard 
Wood, or by himself. They were points that had 
been raised during the 17 days—and it was time 
well spent—that the House had been in com- 
mittee on the Bill. 

At present, railway running sheds were 
excluded from the operation of the Factories Acts 
by words contained in Section 151 of the 1937 
Act. The new clause would modify that exclu- 
sion by providing that premises where running 
repairs to locomotives were carried out would 
become factories. All railway running sheds 
where running repairs were carried out would 
be included and he was advised that 335 railway 
running repair sheds would thereby be brought 
within the scope of the Factory Acts. At the 
same time, there would still be left outside the 
scope of the Acts places like sidings, where 
locomotives were simply cleaned or received 
minor adjustments and not repairs. 

Mr. David Jones (Labour) welcomed the 
clause but said that the claim to bring within 
the scope of the Acts other railway installations, 
such as sidings and places where railway engines 
were attended to, would be resumed in the near 
future. Mr. Frederick Lee (Labour) thanked 
the Minister for introducing the clause, but said 
that it was only a small dent in the main issues 
of the Gowers reports which the Government had 
said for so long that they would implement. 

The clause was accepted. 


HOT WATER, HOT FOOD 


Other new Government clauses moved by Mr. 
lain Macleod included provisions that floors, 
passages, stairs and gangways should be kept 
free from unnecessary obstruction and from 
any substance likely to cause persons to slip; 
that places of work should be made and kept 
safe for any person working there; and that 
precautions should be taken against accumula- 
tions of explosive or inflammable dust and gas 
in the surroundings of a workroom as well as in 
aworkroom itself. These clauses were accepted. 

A further clause moved by Mr. Macleod speci- 
fied that adequate washing facilities at factories 
should include the supply of “* hot and cold or of 
warm water.” He referred to this clause as 
constituting in many ways one of the most 
important amendments that had been made in 
the committee stage. In the wording of this new 
clause, the Government had sought to follow the 
phrase that was common in many regulations 
and welfare orders, which had sought to encour- 
age the use of hot or warm water. He regarded 
this clause as an important and valuable addition 
to the Bill. 

Supporting the new clause “ unhesitatingly,”’ 
Mr. Ellis Smith (Labour) said that it would 
place a clear responsibility on employers to 
provide hot and cold water for washing, and on 
the Ministry’s inspectors to see that the clause 
was operated. He hoped that it would receive 
the widest possible interpretation, and that it 
would encourage the provision of ample supplies 
of clean towels. The clause would have an 
Important effect on the increasing incidence of 
dermatitis, especially in those industries—such 


‘ 


as the ones using fibre-glass—where new materials 
and new manufacturing processes were being 
developed. Mr. Gerald Nabarro (Conservative) 
urged the Minister to have regard to the position 
that hot water in factories was no less important 
than hot food in factories. They were comple- 
mentary. If the Minister regarded it as essential 
to require all factory occupiers and owners, by 
Statute, to have hot-water supplies, he hoped 
that the Minister would also extend the principle 
to hot food supplies. 

The clause was approved and, after various 
other clauses and many amendments had been 
dealt with, the third reading of the Bill was 
taken and agreed to. 


SCOTS AT LISBON FAIR 


Mr. Hector Hughes (Labour) asked the President 
of the Board of Trade for information about the 
kind of products which Scottish manufacturers 
would be sending for exhibition at the Lisbon 
Trade Fair. He also inquired whether the 
President had been invited to take any part in 
the compilation of the Fair’s catalogue, with a 
view to ensuring that justice was done to United 
Kingdom manufactures. Among the Scottish 
products on display, said Sir David Eccles, would 
be ships, marine engines, heating equipment, 
food machinery, agricultural machinery, pumps, 
contractors’ plant, scientific instruments, textiles 
and clothing, sports goods, foodstuffs, furniture, 
glassware and linoleum. The Federation of 
British Industries were looking after the catalogue 
and he had every reason to believe that they would 
discharge that function very efficiently. 


RAILWAY WAGON PURCHASES 


Questions were put to the Minister of Transport 
and Civil Aviation regarding the purchasing of 
new railway wagons. Commander H. Pursey 
(Labour) wanted the Minister to give a general 
direction to the British Transport Commission 
not to buy any more wagons that are fitted with 
a continental screw coupling, as 135 had been 
standing in sidings off the Hull-to-Barnsley line 
for more than 12 months. Mr. Roy Mason 
(Labour) asked for a direction to the Commission 
not to buy wagons unsuitably designed for 
immediate use, in view of the many new wagons 
standing idle in sidings gradually deteriorating 
and in need of many modifications before they 
could be put to productive use. 

Mr. Harold Watkinson stated in reply that 
the design and purchase of wagons were matters 
for day-to-day management for which the 
Commission was responsible and he did not feel 
that he should issue any direction. The Com- 
mission had informed him that they were at 
present negotiating with traders on the future use 
of the very small number of mineral wagons 
which were not at present in service. 


BUYING FARM MACHINERY 


Asked by Sir Alfred Bossom, Bt. (Conservative) 
about the formation of syndicate credit companies 
in other counties on lines similar to those started 
in Hampshire, Mr. John Hare, the Minister of 
Agriculture, Fisheries and Food, stated that he 
was encouraging the formation of such bodies, 
which were mainly concerned with financing the 
cooperative purchase and use of farm machinery. 
This co-operative use made it possible, he 
considered, for farmers to obtain machinery 
more cheaply and have the advantage of a wider 
range of machines. The syndicates now operat- 
ing in Hampshire and elsewhere had shown that 
the problems of sharing and servicing machines 
in joint use could be overcome. Arrangements 
had been made for the National Agricultural 
Advisory Service to advise farmers on the setting 
up of syndicates, and the Agricultural Central 
Co-operative Association had informed him that 
they, too, were willing to do that, and also that 
they were prepared to advise on how to run 
syndicates. 





Tie we leleliasils 


Railway Modernisation Report 


An inquiry is being conducted by the British 
Transport Commission into the general aspects 
of the railway modernisation programme and 
the likely trend of its further implementation. 
In this connection, Mr. Ernest Davies (Labour) 
asked the Minister of Transport and Civil 
Aviation whether any report of the investigation, 
which the Commission had instigated at the 
Minister’s request, had yet been received. Mr. 
Harold Watkinson replied that the Commission 
hoped to let him have their report on the re- 
appraisal of their modernisation programme 
during May. He had it in mind to publish the 
report as soon as possible after its receipt. 


Anglo-American Finance 


Questions of financial and economic policy are 
among the functions discharged by the United 
Kingdom Treasury and Supply Delegation in 
the United States of America. Mr. J. E. S. 
Simon, the Financial Secretary to the Treasury, 
giving this information to Mr. Ronald Russell 
(Conservative) said that other duties of the 
delegation included the oversight of matters 
affecting the staff of missions in North America, 
staff payments on behalf of all departments 
except the Foreign Office and Service depart- 
ments, and certain payments for supplies. The 
head of the delegation was the Economic Minister 
at the British Embassy in Washington, and cer- 
tain members of the delegation also acted as 
representatives of the British Government in 
international financial organisations whose head- 
quarters are in Washington, namely the Inter- 
national Monetary Fund, the International Bank 
for Reconstruction and Development, and the 
International Finance Corporation. 


Electrical Industry’s National Approvals 
Scheme 


A statement was asked for by Miss Elaine Burton 
(Labour) regarding the progress being made by 
the British Standards Institution on a national 
approvals scheme in connection with the elec- 
trical industry. She drew the attention of the 
President of the Board of Trade to the position 
that the matter had been under discussion since 
October, 1957. Sir David Eccles said that dis- 
cussions within the industry were still going on. 
Genuinely difficult technical problems seemed to 
have arisen but he hoped that they would be 
resolved within a short time. 


Site for Nuclear Power Station 

The Paymaster-General was asked by Mr. 
C. F. H. Gough (Conservative) if he would com- 
ment on the proposals to erect a nuclear power 
station at Earnley. In reply, Sir lan Horobin, 
the Parliamentary Secretary to the Ministry of 
Power, said he understood that the Central 
Electricity Generating Board were proposing to 
examine land at Earnley with a view to ascertaining 
whether it was technically suitable for a 
nuclear power station. If it should prove suit- 
able, the Board might in due course apply to 
Minister of Power for his consent to the con- 
struction of such a station on the site. At that 
stage, Lord Mills would consider any repre- 
sentations which might be made to him by 
interested parties and, if necessary, order a public 
inquiry before deciding whether or not to give 
his consent. 


Atomic Energy Exhibitions 


Information was sought by Mr. Roy Mason 
(Labour) respecting the intentions of the United 
Kingdom Atomic Energy Authority to stage 
provincial exhibitions showing the various 
industrial uses which have been made of radio- 
isotopes. Mr. Harold Macmillan, the Prime 
Minister, replied that the Authority was planning 
a series of three provincial exhibitions later 
this year. The dates and places had not yet been 
fixed, but one of the exhibitions would probably 
be held at Sheffield. They would illustrate all 
aspects of atomic energy, including many 
industrial applications of radioisotopes. 
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Energetic Federation 


The annual report of the Federation of British 
Industries described 1958 as ‘‘a somewhat 
uneasy year.” In particular, there was anxiety 
as to the effects of world recession at a time 
when the dangers of inflation—though much 
lessened—were still with us, and disappointment 
with the ‘‘ deadlock in the Free Trade Area 
negotiations.”” The FBI attempted to make a 
contribution to the flow of “ really up-to-date 
information” required to guide the Govern- 
ment’s policy. To this end they started their 
“surveys of industrial trends” by circulating 
a questionnaire to several hundred of their 
members. These surveys are now held at 
four-monthly intervals and, says Sir Hugh 
Beaver in his contribution to the report, the 
results are “* used and studied widely.””. This new 
source of information enabled the FBI to submit 
further evidence to the Cohen Council on Prices, 
Productivity and Incomes and to the Radcliffe 
Committee. 

The year’s work included a wide range of 
activities, including the usual memorandum to 
the Chancellor of the Exchequer on taxation 
(who seems to have adopted the Federation’s 
recommendations the year after they were 
submitted), a report on nationalisation, studies 
on Britain’s trade relations with Europe, the 
promotion of export trade (including joint 
action with the Dollar Exports Council and the 
sponsoring of the West German retail mission 
who visited Britain late last year). The Federa- 
tion’s discussions with the Industrial Federations 
of the countries outside the European Common 
Market, the “* Outer Six,’ as they have come to 
be called, may yet achieve positive action 
towards freer trade. 

On the home front the Federation’s activities 
have been numerous: they organised a conference 
on nuclear energy at Eastbourne, held a well 
attended series of meetings around the country 
on the Clean Air Act, strengthened their link 
with the universities, schools and_ technical 
colleges, and generally contrived to provide 
a forum for the examination of the more complex 
problems by member trade associations and 
firms. 





British Petroleum Celebrate 


Fifty years ago, on 14 April, 1909, the British 
Petroleum Company was founded under their 
original name of Anglo-Persian Oil Company. 
The train of events which led to the company’s 
foundation is the success story of a lucky and 
energetic gold miner, William Knox D’Arcy. 
In 1901 D’Arcy, a Devon man, who had made 
a fortune from gold mining in Australia, was 
granted a concession by the Persian Government. 
On 26 May, 1908, the first discovery of oil in 
the Middle East was made at Masjid-i-Sulaiman 
in South Persia. The Anglo-Persian Oil Com- 
pany was formed in 1909 to operate D’Arcy’s 
concession. In 1935 the name was changed to 
Anglo-Iranian Oil Company and in 1954 to the 
British Petroleum Company. Last year profits 
before tax were £168-5 million compared with 
£151 million in 1957. Group sales totalled 
62 million tons. 

The BP group are engaged in all phases of the 
industry, including exploration, production, 
transportation, refining, research and marketing 
on a world-wide basis. They have obtained 
production interests in Kuwait, Iraq and Qatar 
as well as Persia, and outside the Middle East 
in Canada, Nigeria, Trinidad and even Great 
Britain, where BP have producing oilfields in the 
Midlands. The refining capacity of the company 
in the United Kingdom now totals 13-5 million 
tons. Alone or in co-operation with other oil 
companies BP control refining capacity of 
18 million tons in Europe. They own 170 ships 
totalling 2-75 million deadweight tons and 
charter some 3 million additional tons from 
other owners. BP tankers on order or under 


construction number 48, including seven ships of 
65,000 tons. It is almost incredible that so 
large an organisation could have been built up 
in 50 years. 

BP’s expansion continues. They are one of the 
four companies concerned with the building of 
a refinery at Mersin in Turkey at the Turkish 
Government’s request. California Texas Oil 
Corporation, Mobil International Oil Company 
and Shell Petroleum are the other companies in 
the group. The Foster Wheeler Corporation of 
New York have been awarded the engineering 
contract for the 65,000 barrel-a-day refinery 
which is due to go on stream in late 1961. The 
cost is estimated at £50 million. 


David Brown and Timken 


The David Brown Corporation, Europe’s largest 
gear manufacturers, are proposing to invest 
$1-35 million in the United States by the pur- 
chase of a large minority interest (150,000 shares 
at $9 each) in Foote Brothers Gear and Machine 
Corporation of Chicago, with options to purchase 
an additional 300,000 shares before the end of 
April, 1965. This would affiliate two of the 
oldest power transmission equipment manu- 
facturers in each country. The David Brown 
Corporation, who employ some 10,000 people 
in 20 factories, are the largest manufacturers of 
gears in Europe and the Commonwealth. They 
also make machine tools for the production 
of gears, farm machinery, tractors and cars. 

In the last 15 years Foote’s production of 
gear products has averaged nearly $17 million 
a year. In addition they produce contract 
machinery for the steel, chemical processing, 
sugar, cement, printing and_ transportation 
industries and heavy-duty bridge, lock and dam 
machinery. They are celebrating their hundredth 
anniversary this year. If the offer is accepted 
by the Foote stockholders, Mr. David Brown, 
who is chairman and managing director of the 
corporation, and Mr. Allan Avison, a deputy 
managing director, will join the Foote board. 

In the reverse direction, an American offer 
has been made ‘for the control of a British 
company. The Timken Roller Bearing Company 
of Canton, Ohio, has offered to buy the 2,337,000 
ordinary shares of British Timken they do not 
own. The offer requires acceptance of 75 per 
cent of the British shareholders (90 per cent by 
value). The American company have declared 
they would not “‘change in any degree the 
operations of the British company ” but would 
intensify advertising and sales promotion and 
link the efforts of both companies in export 
markets. 


Vanguard and After 


Intensive test flying of the first Vickers 
Vanguard turboprop airliner has produced most 
encouraging results. A cruising speed of 425 
m.p.h. is likely to be recommended and there 
is littke doubt that the Vanguard will be the 
fastest propjet airliner. Up to 9 April the 
Vanguard had completed 41 flights totalling 
nearly 100 hours of flying time. Mr. Gordon 
McGregor, president of Trans-Canada Air 
Lines, was aboard on a flight lasting five hours 
and handled the aircraft on take off and landing. 
His comment was the Vanguard is ‘‘ as good as 
the Viscount and twice as big.” 

Vickers hope that the Vanguard will make its 
first appearance overseas at Hamburg on 6 May. 
It is also scheduled to appear at the Paris Air 
Show in June. The first of British European 


Airways’ 20 machines was rolled out for initial 
engine trials recently and is due to fly later this 
month. Three more Vanguards are in the final 
assembly stage and major components of BEA 
and TCA machines have been completed. 

The English Electric Canberra, which was the 
first aircraft to fly the Atlantic twice in one day 
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(seven years ago in August, 
given a place of honour in the National Aer, 
nautical Collection of the Science Muse ~~ 
Kensington. The nose of the machine va . 
placed by the side of the Vickers Vimy in a 
Alcock and Brown made the first non . 
transatlantic crossing 40 years before cy 
Canberra was powered by two Rolls-Roy 
Avon turbojet engines. The exhibit will “am 
interesting illustration of the type of equip an 
used in the first generation of jet-pro =. 
bomber aircraft of the Royal Air Force em 
the achievement of supersonic speeds, _ 

The next stage will be the tr: 
military supersonic aircraft to the Superson; 
civil airliner. Last week the supersonic transpon 
aircraft committee set up by the Ministry of 
Supply in 1956, recommended that detailej 
design work should be undertaken by indystn 
on two first generation supersonic airliners 
One would be an aircraft carrying 150 Passengers 
non-stop from London to New York, cruising 
at over 1,300 m.p.h. (Mach 2) at high altitude 
The other, to carry 100 passengers for stage 
lengths up to 1,500 miles, would be smaller 
aircraft cruising at Mach 1-2 (about 800 mph) 
The cost of developing the second airliner jg 
estimated to be about £100 million. 


'952) has been 


insition from 


Tap and Expand 


The opening of the British Tap and Die Com. 
pany’s new factory at Edmonton by the mayor 
of the borough last week was heralded as the 
signal for the start of “* an aggressive and carefully 
planned drive to increase sales both in this 
country and overseas.”” Some 45 per cent of the 
company’s products are currently exported, 
including a substantial amount sold in the highly 
competitive American market. ; 

The new factory, which covers 66,000 sq. ft, 
will have a labour force of 250. Most of the 
fittings and special purpose machinery have been 
developed by the company’s research and 
development department. The factory itself was 
designed and built under the direction of the 
borough architect and erected within one year 
of starting by Edmonton’s direct labour organisa- 
tion. It is the latest to be built on Claverings, 
one of the industrial estates being developed by 
the Edmonton Borough Council. 


Airworthy Caravelle 


The French aircraft industry won its greatest 
success since the war when Sud Aviation’s jet 
airliner Caravelle was granted an airworthiness 
certificate on 8 April by the American Federal 
Aviation Agency (FAA). This clears the way 
for the operation and sale of the airliner in 
United States territory and, as Sud Aviation 
point out, constitutes a first-class international 
reference, being the outcome of prolonged and 
most exacting tests. The Caravelle is the first 
pure jet non-American airliner to be granted an 
FAA airworthiness certificate. This is the third 
obtained by Sud Aviation within the past 
15 months for turbine driven aircraft, the other 
two being the Alouette and the Djinn helicopters. 
The Caravelle takes its name from a small 
light fast ship of the Renaissance period. 

Some fifty Caravelles have been ordered so 
far, by seven airlines, including SAS and Swissair, 
plus options on a further batch of sixteen. 
The Alouette was the first French aircraft ever 
to receive an American airworthiness certificate 
and the first turbine powered helicopter to be 
given FAA approval. So far 469 Alouette Il 
have been ordered by 17 countries, including 10 
who have adopted it for their armed forces. 
The licence to manufacture the aircraft has been 
sold in the United States to Republic Aviation 
Corporation and in Sweden to SAAB. _ The 
Djinn was the first blade-tip jet powered heli- 
copter to receive the FAA certificate. One 
hundred and thirty units have been sold to II 
countries. Sud Aviation’s helicopters are oper 
ated at present in 24 countries. 
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Bread Upon the Waters 


w three-year capital investment programme 
for advanced technical education has been 
announced by the Ministry of Education. 
Local authorities have been advised in a circular 
that in order to maintain the momentum now 
hyilding up in the construction of facilities for 
echnical education, a programme of expansion 
of £15 million will be approved for 1961-62 
and the same sum provisionally approved for 
the following two years. This makes £45 
million in all. _There will be an additional 
outlay of £9 million on equipment, bringing the 
figure to £54 million. 

“This programme will be grafted on to the end 
of the £70 million scheme laid down in the 
1956 White Paper which set the programme up 
to 1961. Local authorities will now be able to 
plan even further ahead. The new programme 
provides for increases beyond the level of 15,000 
advanced science and engineering students laid 
down in the White Paper. There is to be a 
further expansion in the educational provision 
for technicians and craftsmen and there are to 
be improvements in amenities in colleges as well. 


A ne 


Scholarly Investment 


The fifth annual dinner of the FBI overseas 
scholars held in London last week and attended 
by the President of the Board of Trade provided 
an opportunity for reviewing progress. Since 
the Federation of British Industries started the 
scheme, 282 scholars have come to Britain from 
32 countries. Ninety-one are currently under- 
going training and 191 have returned home. 

The purpose of the scheme is to see that 
engineers from developing countries have a full 
understanding and knowledge of British achieve- 
ments and British equipment. It benefits all 
concerned; the scholar is enabled to become a 
fully trained engineer, his country gains in 
technical strength, and British industry send 
back a friend who is knowledgeable concerning 
the application of British engineering practice 
and equipment to the development problems of 
his own country. It is a method very widely 
employed by industrialised countries to render 
technical assistance to developing countries and 
in so doing to spread their influence in those 
countries and thus secure export business. From 
the national point of view it is doubtful if a 
better way exists of promoting good will towards 
Britain. 

The FBI scheme has been highly successful to 
the extent allowed by the numbers of scholars 
taken in by industry. Unfortunately the num- 
bers have been very small, ridiculously so if the 
scale of British exports is taken into account, and 
small also in relation to the efforts of our main 
foreign competitors. Although many firms have 
schemes of their own there is little doubt that the 
brunt of the work is done by a select few. The 
load is not spread as it should be. That only 
36 scholars should have come from the Middle 
and Far East in five years (117 from the Common- 
wealth and 129 from Latin America) is a measure 
of the inadequacy of the response by industry to 
the FBI’s lead. 


Day Rate Bonus 


An additional bonus scheme has been intro- 
duced for the 5,000 day-rate operatives of the 
Austin motor works, to bring their pay more into 
line with that of the 15,000 piece-rate workers 
employed at the plant. The British Motor 
Corporation hope that this step will remove a 
major cause of grievances and disputes. 

The scheme was offered to the tractors and 
'ransmission branch of the Corporation but 
was turned down. It was in that branch that 
a strike by 600 workers, in support of a claim 
or a substantially-increased bonus for day 


workers, put nearly 30,000 other BMC employees 
temporarily out of work. The additional bonus 
scheme will give day workers 6d a week for every 
penny an hour rise in the average earnings of 
pieceworkers during a 42} hour normal working 
week. Overtime payments are not being taken 
into consideration. 


Building Beckons 


A three-day introductory course was organised 
recently by Wates Limited, the building and 
civil engineering contractors. It was arranged 
for final year boys from eight grammar and 
public schools. The boys came from a selection 
of schools from points as far apart as Bath, 
Norwich, Liverpool and Tonbridge. 

Lectures were given on various aspects of the 
company’s work including architecture, struc- 
tural engineering, reinforced concrete, site 
organisation and quantity surveying. Visits 
were also arranged to various flats and factories. 
This was the second course of its kind organised 
by the company for school leavers. 

The building industry has been more criticised 
over the years than most for its old-fashioned 
methods and resistance to improved methods of 
organisation. It is therefore encouraging to see 
a conscious effort being made to interest school 
leavers in a career in the building industry. 
Activities of this kind are bound to have an 
indirect constructive effect on the industry 
itself if more concerns follow the Wates example. 
In the process of putting itself over to young 
people it must inevitably go through a process 
of self-examination and rethinking. 


M.tation by Segregation 


The fourth conference on radioactive isotopes 
in agriculture at Stillwater, Oklahoma (held 
under the joint sponsorship of the Associated 
Midwest Universities and the Argonne National 
Laboratory) included a paper on radiation and 
mutations in living tissues. Work on this has 
been done by Dr. H. E. Kubitschek at Argonne 
with the use of irradiated bacteria. 


In certain cells radiation-induced genetic 
mutations (which affect hereditarily acquired 
attributes in living organisms) occur more 


quickly in some circumstances than in others. 
Some changes happen at once. In the case of 
animals, changes may take years. Dr. Kubit- 
schek has used bacteria for experimental work 
on these variations since their cell structure is 
simple and because bacteria grow quickly thus 
giving a_ high-speed cycle on which to 
experiment. So far it has been discovered that 
radiation may not affect genetic material directly. 
It may induce a chemical mutating agent in 
another part of the cell and this agent may react 
on the genetic material at a later date. Even 
when the mutating agent has found the cell’s 
genes, it may not cause a reaction until a further 
intermediary reaction has taken place. For a 
cell to become mutant a process of division 
called segregation must take place. During this 
process a daughter cell becomes entirely mutant 
genetically and after segregation the daughter 
cell can make the rest of the cell mutant. Even 
with bacteria, radiation-induced effects do not 
take place until three cell divisions have occurred. 
Clearly the study of genetic mutation induced 
by radiation has only begun. 


Cooperate to Educate 


Some 30 young Indian engineers have just 
arrived in this country for training with British 
steel companies to prepare them for supervisory 
posts in the Durgapur steel works now being 
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erected in India by a British consortium. This 
brings the total number of Durgapur trainees 
who have come to this country to 130. In all, 
about 300 are expected. The training of senior 
staff is being provided under the Colombo Plan. 
The programme of study is organised by the 
British Iron and Steel Federation and the scheme 
is administered here by the British Council. 

The BISF is also now involved in a co- 
operative training scheme in Sheffield forges. 
Much has been said in the last few years about 
the need for smaller companies to make a 
contribution in training the country’s skilled 
manpower. This is difficult for concerns with 
small financial resources, limited staff and no 
reserve of equipment. The Sheffield forging 
industry has operated a group scheme since 
September, 1957. There are now 12 companies 
joining in. The smallest employs 50 people and 
the three largest over 5,000 each. A boy spends 
three days a week in his own company at an 
agreed starting wage, one day is spent at a 
separate site where he is taught on the hammer 
with boys from other companies and the last 
day is spent at Granville College of Further 
Education. A hammer has now been bought 
for communal training. The scheme was 
planned by managers and training officers of 
the companies concerned and by the training 
staff of the BISF. 


American Apprentices 


In the past decade industrial unions in the United 
States have taken a keen interest in apprentice- 
ship schemes, which have traditionally been of 
more interest to craft unions. A_ detailed 
scheme has been included in the current agree- 
ment between the General Motors Corporation 
and the United Automobile Workers whereby 
semi-skilled operatives will have opportunities to 
advance into skilled trades. 

The GM-UAW agreement provides for a 
formal organisation to make advancement 
possible and to safeguard the interests of appren- 
tices. A joint skilled trades committee will be 
established in Detroit composed of three repre- 
sentatives of GM and three representatives of 
the General Motors department of the inter- 
national union, UAW-AFL-Cl1O. This com- 
mittee will review the uniform training pro- 
grammes as well as agree to the shop training 
schedules of the programmes. The unions have 
the right to appoint an apprentice committee 
composed of journeymen from the plant, whose 
task will be to negotiate with management on 
issues involving the effect of the employment of 
apprentices on the employment of journeymen 
in the trades involved; to study and make recom- 
mendations on training schedules; and to review 
the progress of the scheme. The detailed agree- 
ment, which breaks new ground in union activi- 
ties—it is part of a definite trend away from 
union restriction and control of entry into 
skilled trades—is a most interesting example of 
advanced union thinking on such matters. 


Limey Discovery 


A British engineer, Mr. Roy Smelt, has been 
appointed by the Lockheed Aircraft Corporation 
to head the Discoverer satellite launching pro- 
gramme, for which they are main contractors. 

A Cambridge graduate, Mr. Smelt began his 
career at the Royal Aircraft Establishment, 
where he became an aerodynamics engineer and 
pioneered the “ hotshot’ wind tunnel, which 
made it possible to simulate the hypersonic 
speeds and ultra-high temperatures of a missile 
re-entering the atmosphere. In 1948, he became 
deputy chief of the aero-ballistic research depart- 
ment of the US Naval Ordnance Laboratory. 
During the war, Mr. Smelt was in charge of the 
British scientists who examined and evaluated 
German V1 and V2 rockets, and he directed the 
flight testing of the first British jet plane. 





Special Article 


SAMBARD KINGDOM BRUNEL was born at 
I Portsea on 9 April, 1806. From the age 
of 17 he was regularly employed in his father’s 
office. At that time they were engaged on a 
number of designs for suspension bridges, notably 
two bridges with spans of 122 ft carrying road- 
ways across rivers in the Ile de Bourbon, and 
others over the Serpentine in Hyde Park and 
over the Thames at Kingston. Six years later, 
in 1829, the younger Brunel submitted his first 
two designs for spanning the gorge at Clifton. 
These were for spans of 890 and 916 ft respec- 
tively and, in competition with no fewer than 
22 plans, they were deemed worthy of considera- 
tion. Although neither of these bridges got 
beyond the drawing-board stage, there was no 
doubt that Brunel made a lasting impression on 
the committee of the Society of Merchant 
Venturers. And when later, in competition 
with Telford, Brunel’s design for a 600 ft span 
was judged preferable to any of the others “ the 
trustees appointed him their engineer.” 

That was in 1836, and those of us who today 
may be fidgeting against frustrations which so 
often seem to bog down the best laid plans, may 
find comfort in the fact that it was not until 1864 
—28 years later and 5 years after Brunel’s death 
—that the Clifton Suspension Bridge, this time 
with a span of 702 ft, was opened ‘* with much 
ceremony on 8 December, 1864.” 

The work at Clifton was stopped altogether in 
1853 and the works were sold up. There was 
the question of the disposal of the chains, and this 
fact may well have influenced Brunel in his choice 
of form of construction for the two 455 ft spans 
of the Saltash Bridge, the design of which was 
on the drawing-board at that time. Actually 
the chains from that first Clifton bridge were 
incorporated in the large spans of the Royal 
Albert Bridge, and the chains used in the final 
span at Clifton came from a_ lesser known 
masterpiece of Brunel—the Hungerford Suspen- 
sion Bridge over the Thames near Charing Cross. 

The Thames bridge carried a mere footpath 
14 ft wide but, nevertheless, with a central span 
of 676 ft, it was the longest span bridge ever to 
be built across the Thames. It was constructed 
between 1841 and 1845, and dismantled just 
prior to 1860 when work on the Clifton Bridge 
was actually starting, after having been urged 
forward by some of the principal members of the 
Institution of Civil Engineers ‘“* who had an 
interest in the work as completing a monument 
to their late friend Brunel, and at the same time 
removing a slur from the engineering talent of 
the country.” 

The 300 ft spans of Brunel’s bridge across the 
Wye at Chepstow were the first wrought iron 
trusses designed to carry a railway across so 
wide an opening. His previous trusses for rail- 
way loading were bowstring girders (they were 
called bow and string girders in those days), a 
100 ft span in a timber viaduct over the Usk at 
Newport, and the graceful 202 ft span which 
survives today over the Thames at Windsor. 
These trusses were formed of a wrought iron 
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BRUNEL’S CONTRIBUTION 
TO BRIDGE ENGINEERING 


By P. S. A. BERRIDGE, M.B.£., M.1.C.E. 
Assistant Engineer (Bridges) 
British Railways (Western Region) 


The centenary of the opening of the Royal Albert Bridge, Brunel’s masterpiece which, 
as he himself said, joined Cornwall on to the Great Western Railway, is being marked 
by civic receptions, a church service, an exhibition of Brunel relics at Plymouth 
and elsewhere, the unveiling of a plaque at Saltash Station, and the switching on 


of the floodlighting of the bridge on 1 May, 1959. 


The official opening ceremony 


of the Royal Albert Bridge was performed on 3 May, 1859, by His Royal Highness, 


The Prince Consort, as Lord Warden of the Stannaries. 


In the words of a con- 


temporary, “a stupendous structure, remarkable for the boldness of its conception, 
and the ingenuity of its construction, the bridge stands a lasting and worthy 
monument to the skill of the celebrated engineer I. K. Brunel.” 

The time is opportune to make an appreciation of the part Brunel played in the 
advancement of engineering and, in particular, to review his contribution to the 


science of bridge building. 


polygonal arch of triangular section from which 
was suspended a horizontal plate girder support- 
ing, on the bottom flange, the cross girders and 
the timber deck upon which the railway was 
laid; the plate girder also formed the tie counter- 
acting the thrust at each end of the arch. 
Diagonal web bracing held the arch against 
distortion under the passage of the rolling load. 
For a double line of railway Brunel provided 
three bowstring girders and fitted top lateral 
bracings between the arch ribs. The trusses for 
the Windsor bridge were fabricated in Bristol. 
Work on site commenced in 1848, the super- 
structure being erected on temporary timber 
piling, and the bridge was opened on 8 October, 
1849, 

At about the same time, Robert Stephenson 
had been building the high level bridge at 
Newcastle upon Tyne, and, like Brunel, employed 
bowstring girders for the six 125 ft spans. 
That bridge was opened on 15 August, 1849. 
Apart from the very different forms of construc- 
tion—the Newcastle bridge carrying three lines 
of railway on the top deck and a 20 ft roadway 
below—there was the great difference in materials. 
Whereas Stephenson favoured cast iron, Brunel 
built in wrought iron. Ina letter to the directors 
of the Great Western Railway on 18 April, 1849, 
he wrote :— 

** | never use cast iron if I can help it; but in some 
cases it is necessary, and to meet these I have had 
girders cast of a particular mixture of iron carefully 
attended to, and I have taught them at the Bridg- 
water Foundry to cast them with the flange down- 
wards instead of sideways. By these means, and 
having somebody always there, I ensure better castings 


The 455 ft truss spans of the Royal Albert Bridge, Saltash. 





and have much lighter girders than I should otherwise 
be obliged to have. The number I have is but few. 
because, as I said before, I dislike them, and I pay a 
price somewhat above ordinary castings, believing 
it to be an economy to do so. I won’t trust a bridge 
of castings run in the ordinary way, and at foundries 
where they have not a person always watching; and, 
even if I did, the weight requisite in a beam of ordinary 
metal and mode of running would more than make 
up for the reduced price.” 

In the 1840's, Stephenson and Brunel were 
scheming to build longer spans to carry railways 
over wider stretches of water; the former was 
busy on the Britannia tubular bridge over the 
Menai Straits, while Brunel was engaged at 
Chepstow. Neither site lent itself to any form 
of arch construction and it is evident that both 
engineers, though diffident about its suitability 
for railway loads, had the suspension bridge 
very much in the back of their minds. In 
America, Roebling was spanning Niagara with 
a suspension bridge of 820 ft for the Grand Trunk 
Railway to be opened in 1855 with, according to 
the builder, *‘ no vibrations whatever.” In fact, 
Stephenson originally intended the Britannia 
tubular bridge with its spans of 230 and 460ft 
to have been a suspension bridge, and the piers 
were built to accommodate the chains. Brunel 
incorporated suspension chains in his trusses 
at Chepstow. The possible methods of erection 
influenced both designers. Stephenson dispensed 
with chains when he was satisfied that the 
wrought iron tubular plate girders could be 
fabricated on the shore and floated out instead 
of having to be put together piece by piece 
as they were hung on the chains. Brunel used 
the chains to build up his trusses after launching 


The twin spans of the Wye Bridge, Chepstow. 
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the circular wrought iron tubes across the river 

q hoisting them to the tops of the supports 
wth had been built to receive them. 
ve tephenson invited Brunel to assist him in the 
unching of the tubes for the Britannia bridge 
iand also for the Conway tubular bridge) and it 
was through Brunel that Captain Claxton, a 
jose friend, was engaged “to superintend the 
nautical part of the work” at Stephenson’s 
pridge. Later, Claxton, who became managing 
director of “the Great Western Steamship 
Company,” Was to play a similar role at Chep- 
he 300 ft spans over the Wye at Chepstow— 
there are two of them, one for each railway track 
_consist of inverted queen post trusses supporting 
at four places continuous plate girders, and on 
the bottom flanges of these girders rest the cross 
girders carrying the timber floor on which the 
hallasted railway tracks are laid. The trusses, 
<0 ft in depth and supported on towers through 
which the trains pass, had to be placed above the 
railway because at that time there was a consider- 
able amount of shipping on the Wye and the 
quthorities concerned demanded that Brunel 
should leave a clear headroom of 50 ft under 
the bridge for navigation. The tubes, 9 ft in 
diameter, are fabricated of boiler plate, } in and 
<in thick, stiffened at intervals by diaphragms 
ina manner closely following ship practice at that 
time. It will be remembered that Brunel had 
built the ‘“* Great Britain,” his first wrought iron 
hull and the first large screw-driven steamship, in 
1844. 

The Chepstow tubes were built on the right 
bank of the river, which is only a few feet above 
high water level. They have a camber of 30 in 
at the centre and when launched they were 
temporarily trussed to prevent any risk of sagging. 
Captain Claxton was there to help with the 
launching. After being manoeuvred into a 
position at right angles to the river bank, the 
first tube was mounted on rail-borne trollies 
and pushed forward until the nose overhung a 
pontoon of 6 barges moored in the stream. 
On Thursday, 8 April, 1852, the launching 
started a little after 9 o’clock in the morning, and 
by a quarter to ten the pontoon had reached the 
far bank when ** without any delay the chains of 
the lifting tackles were attached.”’ Indeed there 
would not have been time to lose because there 
isa rise and fall of 40 ft in the tides of the Wye 
and there would be little enough time at slack 
water, 

We are told that all proceeded with “* perfect 
quiet and regularity under the management of 
Mr. Brunel who was assisted by Mr. Brereton 
and Captain Claxton.” The tube was lifted in 
the course of the day to the level of the railway, 
and afterwards to its place on the tops of the 
piers. Evidently the completion of the trusses 
presented no difficulty for the bridge was opened 
to single-line traffic on 14 July, 1852. 

Details of construction and, in particular, of 
the connections between the truss chains and the 
plate girders, are worthy of attention, demon- 
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Roller bearings between the chains and 
a vertical post on the Chepstow Bridge. 
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Chain arrangements at a nodal 
point on the Chepstow Bridge. 





Triangular compression flange * Balloon” flange Ploting of a_ tubular 
on the ‘Chepstow _ bridge, (partly cut away) on chord of the Royal 
an early Brunel design. the Severn Bridge. Albert Bridge, Saltash. 
strating the ingenuity of the designer and the jin. It is interesting to note that Brunel used 


skill—one is almost tempted to say the patience— 
of the platers and riveters of those days. The 
bearings of the tubes and the track girders are 
fixed at the pier in the river, and rollers are 
provided for expansion on the masonry pier on 
the abutment. The verticals of the trusses 
riveted to the tubes or to the plate girders are 
not free to pivot at their ends under the changing 
shape of each truss during the passage of a 
rolling load, but they bear on rollers where the 
chains pass them. The chains also give support 
to the plate girders at two intermediate points 
in the centre portion of the track girders between 
the nodal points. These supports are in the form 
of large screws which were used to adjust the 
tension in the chains. The chains are each 
formed of batches of links, alternate batches 
having 12 and 14 links, the links being 10 in 
deep and varying in thickness from } in to 


Plate girder bridge with * balloon” flange over the River Severn at Gloucester. 





considerable perseverance to have these unusually 
large links, some of which are 20 ft long, rolled 
in a single piece without welding on the eyes. 
** He had to go down himself to the manufactory 
in order to get the men into the way of doing the 
work.” 

Today, the trusses are in almost as good a 
condition as when they were erected nearly 
110 years ago. Inside, the tubes emit a creaking 
sound when a train crosses the bridge, just like 
a riveted ship in a running sea. The arrange- 
ment of the supports to the continuous plate 
girders gives rise, however, to deformations in 
the trusses which remain an unfortunate feature 
of the design. For when a train enters the span 
and the plate girders deflect under the load 
between the end of the span and the first nodal 
point, there is a considerable reduction in the 
strain imparted by those girders to the chains 


Hungerford suspension bridge. 
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Erection procedure on 
the Chepstow Bridge. 
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at the adjusting points near the middle of the 
span; coming just at a time when the load on the 
chains is increasing, some change naturally 
takes place in the shape of the truss. But be 
that as it may, the fact that this bridge, the first 
of its kind in the world, is today carrying main- 
line trains, albeit at a restricted speed of 15 m.p.h., 
is testimony enough to the skill of its builder. 


The Royal Albert Bridge 


In the Royal Albert Bridge, his last and most 
impressive bridge, Brunel again used a com- 
bination of suspension chains and tubes for the 
trusses of the 455ft spans. The Chepstow 
Bridge had been finished in 1852 and, no doubt, 
there was a good deal of scheming by gas-light 
at 18 Duke Street, Westminster—Brunel’s 
London home and office—as the plans for the 
bigger bridge got under way in the following 
year. This time the tube of each truss was 
given a much greater rise at the centre, equal 
to the sag of the chains. A continuous web 
system, consisting of diagonal flats, was also 
designed to restrain the longitudinal displace- 
ment of the I1 verticals under the changing con- 
ditions of loading with the passage of a train. 

The wrought iron tubes are elliptical in 
cross-section, 16ft 9in broad and 12 ft 3 in 
in height. The trusses have a depth of 56 ft in 
the centre and the chains hang so as to leave 
room for the single line of railway and the 
track girders below them. Each chain consists 
of two tiers of links, each tier being formed of 
14 and 15 links alternately, and each link being 
7 in deep and about | in thick. As has already 
been observed, a portion of these chains were 
those which had been made for the Clifton 
suspension bridge, while the balance were 
supplied by Howard, Ravenhill and Company, 
of the King and Queen Iron Works, Rotherhithe. 
The tubes are connected together over the centre 
pier, and at the other ends they rest on rollers 
on the tops of the piers. 

The trusses remain today virtually as Brunel 
built them, with the exception of the addition 
of a longitudinal horizontal brace midway up 
the verticals and a substantially stronger sway 
bracing between each pair of verticals. In 
addition, the decking under the railway track, 
altered to the standard 4ft 84in gauge in 
May, 1892, has also been strengthened by a 
duplication of the cross girders. The approach 
spans of the Royal Albert Bridge were renewed 
in 1928-29, 

The difficult operations of floating and lifting 
the superstructures of the Chepstow and Saltash 
bridges were carried out entirely by Brunel 
and his assistants, there being no contractor 
engaged in, or responsible for, the work in 
either case. 

At Chepstow, erection had been piecemeal, 
the tube being raised first and then the truss 
built from it. But at Saltash each truss was put 
together on the Devon shore and parallel with 
the waterway. The Cornish truss was the first to 





be completed. After it had been assembled, 
the ground near the ends was excavated from 
underneath it and two iron pontoons were placed 
under the truss. The pontoons carried an 
elaborate framework of timber, some of the 
props being 40 ft long, so floating out these 
great trusses must have been a rather anxious 
operation. 

Brunel directed the first floating personally, 
and 1 September, 1857, the date chosen, was 
a beautiful quiet day without any wind. The 
end portions of the deck girders had been raised 
and shunted towards the centre of the troughs. 
This was done to give room for the jacking 
arrangements while lifting the truss. The total 
weight of wrought iron work in the super- 
structure of each span as floated out was 1,060 
tons. Each truss was floated out on a rising 
tide, and after being warped into position over 
the piers, was landed on the falling tide. Unlike 
Stephenson at the Britannia tubular bridge, 
where the piers were brought to their full height 
before the girders were lifted into position, 
Brunel built the piers up as the trusses were 
jacked up stage by stage, 3 ft at a time, at each 
end. The trusses had to be raised through 
87 ft, and this operation took eight months in 
the case of the Cornish span and five months in 
the case of the Devon span. 


Tubular Compression Members 


Brunel also built bridges in brick and in 
timber. The handsome Wharncliffe Viaduct, 
with its eight spans each of 70 ft, and the Thames 
Bridge at Maidenhead, with the two graceful 
spans of 128 ft each with a rise of only 24 ft 3 in, 
are fine examples of the use of brickwork. 
Timber he used for viaducts, particularly on the 
Cornwall Railway because of its cheapness in 
first cost. But it was in the use of wrought iron 
in the fabrication of plate girders and in trusses 
that Brunel made his greatest impact in the 
science of bridge construction. He used the 
best form of strut, the circular tube, for the 
compression flange of plate girders. In the 
earlier designs at Chepstow, he built up a top 
flange that was triangular in section, and when 
in 1948 the approach spans of the River Wye 
Bridge were renewed, a portion of one of these 
old girders was presented to the Institution of 
Civil Engineers, who placed it alongside part 
of the balustrade from Rennie’s Waterloo 
Bridge, and the two items are exhibited there 
together. : 

Subsequently, improved facilities for bending 
wrought iron plates led Brunel to use a form of 
compression flange which was a nearly circular 
tube. Balloon flanges, some people called 
them, and among the best examples were his 
plate girder bridges over the Severn near 
Gloucester, the last of which was removed in 
1958. Finally, to render all surfaces accessible 
for painting, Brunel evolved the semi-circular 
top flange, open on the underside, a design he 
used for spans up to 92ft in length on the 








ROWAL ALBERT BRIDGE Sa 





The Saltash Bridge under construction, q 
remarkable photograph taken 100 years 
ago, showing the Cornish span raised 
to its final level, and the Devon spa 
landed on the piers after being floated out 


Eastern Bengal Railway in India, and which he 
also employed for the track girders of the truss 
spans at Saltash. 

The tubes of the Royal Albert Bridge are, 
like those at Chepstow, fully accessible, and it is 
a curious fact that while walking through them 
on a sunny day one may observe on the white- 
painted soffit of the tube the image of ships sailing 
under the bridge. For in the lower part of the tubes 
a few holes—large enough for a starling to fl 
in, but too small for the pigeons, which find 
other ways to get inside—have been left in the 
plating, and when conditions are right, one of 
these holes acts as the lens of a pin-hole camera 
formed by the tube. 

Brunel was engaged in building the steamship 
‘* Great Eastern” at the time the Saltash Bridge 
was getting under way, and he was prevented 
from being present during the raising of the 
second truss in July, 1858. Ill health and doctor's 
orders took him abroad—in fact Brunel and his 
friend and rival Robert Stephenson dined 
together in Cairo on Christmas Day, 1858. 
He did, however, pay one last visit to see his 
great bridge before falling once more a victim 
to the troubles of the great iron ship which 
eventually brought on the stroke which was to 
end in his death on 15 September, 1859. 
Afterwards, in the most moving tribute of all, 
Daniel Gooch wrote: “On the 15th September 
I lost my oldest and best friend. . . . By his 
death the greatest of England’s engineers was 
lost, the man with the greatest originality of 
thought and power of execution. .. .” 

A short time afterwards the directors of the 
Great Western Railway had placed the inscrip- 
tions in large raised letters over the end portals 
at Saltash: 

I. K. BRUNEL 
ENGINEER 
1859 
In so doing they underlined for all time the 
feelings of admiration which engineers the world 
over have for the man who built the trusses 


which will go on carrying trains high above the 
waters of the Tamar for as long as there are 
railways there. 
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EXHIBITIONS AND CONFERENCES 


this list, in chronological order, appears in the last issue of each month. 
jis ’ 


Events 


j for the first time and alterations of dates, places, etc., are indicated by an 
noticed 


serisk(*. 
i) ENGINEERING, 


For details of events not included below, reference should be made 
97 February, page 271, and 27 March, page 396. 


Organisers 


invited 10 send particulars of coming events to the Editor. 
are 


of Locomotive Engineers, Summer 
_Tues., 28 April, to Thurs., 

Meeting. with headquarters at the North 

0 APT jotel Waverley Station, Edinburgh. 

Britis of the Institution: 28 Victoria Street, 

Ofieen, SWI. Tel. ABBey 6672. 

. + 


i rts Distributors Show.—In May, 
Becton Docead Hilton Hotel, Chicago. 
. nised by the Electronic Industry Show 

Oration, Suite 1500, 11 South La Salle 
Cort Chicago 3, Ill., USA. a 

ational Trade Fair.—Fri., | May, 
pais 18 May, in Paris. Apply to the 
+4 Chamber of Commerce, 74 Brook 
Tel. HY De Park 2744. 


snstitution 


French : 
Street, London, wi. 
ia International Samples 
\aletay, to Wed., 20 May, at 

Offices: Llano del Real 2, Valencia. 

-. Health Education Conference and 
ition — Sun., 3 May, to Sat., 9 May, 
at Diisseldorf. Organised by the Nordwest- 
deutsche Ausstellungs-Gesellschaft  m.b.H. 
(NOWEA), Ehrenhof 4, Diisseldorf, Germany. 

‘cultural Exhibition.—Sun., 3 May, to Sun., 
Mee May, at Frankfurt. Organised by Lep 
Transport Ltd., Sunlight Wharf, Upper 
Thames Street, London, EC4. Tel. CENtral 
5050. 


Fair.—Fri., 
Valencia. 


TORONTO SHOW 


National Industrial Production Show of Canada. 
—Mon., 4 May, to Fri., 8 May, in the Exhi- 
bition Park, Toronto. Sponsored by the 
Canadian Welding Society, the Canadian 
Council of Foremen’s Clubs, and the Ameri- 
can Society of Mechanical Engineers (Ontario 
Section). Managers: E. M. Wilcox, Ltd., 
19 Melinda Street, Toronto, Canada. 

*Digital Computers, One-Day Conference on. 
Tues., 5 May, at the College of Technology, 
Birmingham Fee: £2 Apply to the 
Registrar, College of Technology, Gosta 
Green, Birmingham 4 

Dublin Spring Show and 
Tues, 5 May, to Sat., 9 
Organised by the Royal 
Ball’s Bridge, Dublin, Eire. 

Tokyo International Trade Fair.—Tues., 5 May, 
to Fri, 22 May, at Tokyo. Organised 
by the Economic Bureau, Tokyo Metro- 
politan Government, Marunouchi, GPO 
Box 1201, Tokyo, Japan. 

‘Iron and Steel Institute, 
Meeting. —Wed. and 


Industries Fair. 
May, at Dublin. 
Dublin Society, 


Annual General 
Thurs., 6 and 7 May, 
at Church House, Great Smith Street, 
London, SWI Institute’s offices: 4 Gros- 
venor Gardens, London, SWI. Tel. SLOane 
0061 
"Institute of Materials Handling, First Inter- 
national Conference.—Wed., 6 May, to Fri., 
8 May, at the Waldorf Hotel, Aldwych, 
London, WC2. Conference office: 42 Man- 
chester Street, London, WI. Tel. HUNter 
2080 
Institution of Plant Engineers, Annual Con- 
ference. —Wed., 6 May, to Fri., 8 May, at 
the Old Swan Hotel, Harrogate. Institution’s 
offices: 2 Grosvenor Gardens, London, SWI. 
Tel. SLOane 0469 
*Presentation and Interpretation of Technical 
Information, Conference on.—Fri., 8 May, at 
the Connaught Rooms, Great Queen Street, 
London, WC2 (commencing at 10 a.m.). 
Organised by Aslib, 3 Belgrave Square, 
London, SWI Tel. BELgravia 5050. 
"Industrial Safety Conference and Trade 
Exhibition, National.—Fri., 8 May, to Sun., 
10 May, at Scarborough. Organised by the 
Royal Society for the Prevention of Accidents, 
75 Victoria Street, London, SWI. Tel. 
ABBey 6963 
United States World Trade Fair, Third.—Fri., 
8 May, to Tues., 19 May, at the New York 
Coliseum, New York, USA. Managers: 
The Charles Snitow Organisation, Inc., 331 
Madison Avenue, New York 17. Informa- 
tion may be also obtained from the British 
Commonwealth Chamber of Commerce in 
the United States, 677 Fifth Avenue, New 


York 22. Agents in UK: Trade Fairs and 
Promotions Ltd., Drury House, Russell 
am London, WC2. Tel. TEMple Bar 


Instrumentation and Computation in Process 
Development and Plant Design, Symposium.— 
Mon., 11 May, to Wed., 13 May, in London. 
Organised by the Institution of Chemical 
Engineers, the Society of Instrument Tech- 
nology and the British Computer Society. 
Address of the Institution of Chemical 
Engineers: 16 Belgrave Square, 
Wi. Tel. BELgravia 3647. 

Liquid Fuels Conference, 

May, to Thurs., 14 May, at Torquay. 

Theme: _““Major Developments in Liquid 
Fuel Firing, 1948 to 1959.” Organised by 
the Institute of Fuel, 18 Devonshire Street, 
London, WI. Tel. LANgham 7124. 


“European Conference for Industrial Manage- 
ment on Industrial Prospects in Nuclear 
Energy.—Mon., 11 May, to Thurs., 14 May, 
at the Palais des Congrés, Stresa, Italy. 
Organised by the European Nuclear Energy 
Agency (ENEA) of the Organisation for 
European Economic Co-operation. Apply to 
the information officer, European Nuclear 


London, 


Second.—Mon., 


Energy 
Paris |6e. 

Self-Service and Shop Equipment Exhibition, 
First.—Mon., 11 May, to Fri., 15 May, at 
Olympia, London, W14. Organised by 
Universal Exhibitions Ltd., 74 Holland Park, 
London, Wil, Tel. PARK 7360. 

Photo Fair, International.—Mon., 11 May, to 
Sat., 16 May, at Olympia, London, W14. 
Apply to British Organisers Ltd., 52 Grafton 
Way, London, WI. Tel. EUSton 7930. 


MACHINE TOOLS 


Agency, 38 Boulevard Suchet, 


Sydney Machine Tool Exhibition, Second. 
Mon., 11 May, to Sat., 16 May, at the 
Show Ground, Sydney. Organised by the 


Machine Tool Division, Sydney Chamber of 
Commerce, 36 Grosvenor Gardens, Sydney, 
Australia. 

Petroleum Exposition and Congress, Inter- 
national.—Thurs., 14 May, to Sat., 23 May, 
at Tulsa. Information from Mr. William B. 
Way, 2104 Philtower, Tulsa, Oklahoma, 
USA. 

Budapest Industrial Fair.—Fri., 
Mon., 25 May, in Budapest. 
the Hungarian Chamber of 
Rosenberg hp. u. 17, Budapest. 

*Surface Heating by Electri 
Wed., 20 May, to Fri., 29 May, at Industrial 
Development Centre, 83 Paradise Street, 
Liverpool. Organised by the Merseyside 
and North Wales Electricity Board, 83 
Paradise Street, Liverpool, in conjunction 
with various industrial firms, including 
Isopad Ltd., Barnet By-Pass, Boreham 
Wood, Herts. Tel. ELStree 2817. 

Transistors and Associated Semi-Conductor 
Devices, International Convention.—Thurs., 
21 May, to Wed., 27 May, at Earl’s Court, 
London, SWS. Organised by the Radio 
and Telecommunication Section of the 
IEE. Apply to the Institution of Elec- 
trical Engineers, Savoy Place, Victoria 
Embankment, London, WC2. Tel. TEMple 
Bar 7676. In connection with this con- 
vention, an International Transistor Exhi- 
bition will be held, also at Earl’s Court, 
from Wed., 20 May, to Thurs., 28 May. 
Organisers: Trade Fairs and Promotions 
Ltd., Drury House, Russell Street, London, 
WC2. Tel. TEMple Bar 3422. 

*Foundry Exhibition.—-Thurs., 21 May, to 
Sat., 30 May, at Bingley Hall, Birmingham. 
Sponsored by the Foundry Trades’ Equip- 
ment and Supplies Association, Ltd. Organ- 
isers: Herbert Daniel Exhibitions  Ltd., 
3 Clifford Street, London, WI. Tel. REGent 


15 May, to 
Organised by 
Commerce, 


Exhibition. 








8611. (Additional information.) 

Swiss Import Exhibition, Third (ZUSPA). 
Fri., 22 May, to Sun., 31 May, in Ziirich. 
Offices: Nordstrasse 20, Zirich 6, Switzer- 
land. 

Institution of Professional Civil Servants, 
Annual Delegate Conference.—Mon., 25 May, 


to Wed., 27 May, at the Leas Cliff Hall, 
Folkestone. Institution’s offices: Queen 
Anne’s Chambers, 28 Broadway, London, 


SWI. Tel. WHitehall 0436. 
AIR CONDITIONING 
Heating, Ventilation and Air Conditioning, 


International Conference. 
Thurs., 28 May, in Paris. Organised by the 
Institut Technique du Batiment et des 
Travaux Publics, 6 Rue Paul Valéry, Paris 
l6e. (Alteration of dates.) 

Electro-Heat, Fourth International Congress 
on.—Mon., 25 May, to Fri., 29 May, at 
Stresa, Italy. Apply to the British National 


Mon., 25 May, to 


Committee, 2 Savoy Hill, London, WC2. 
Tel. TEMple Bar 9434. 

Hospital Equipment and Medical Services 
Exhibition, International.—Mon., 25 May, to 


Sat., 30 May, at Olympia, London, W.14. 
Sponsored by the Institute of Hospital 
Administrators, who will hold their annual 
meeting at Olympia during the period of the 
exhibition, and The Hospital. The Institution 
of Hospital Engineers, also, will hold their 
annual meeting at Olympia during the period 
of the exhibition. Organisers: Contempor- 
ary Exhibitions Ltd., 40 Gerrard Street, 
London, WI. Tel. GERrard 4951. 

National Education and Careers Exhibition.— 
Mon., 25 May, to Thurs., 4 June, at Olympia, 
London W.14. Organised by the National 
Union of Teachers. Exhibition offices: 
Hamilton House, Mabledon Place, London, 
WCl. Tel. EUSton 2142. 

*Instrument Exhibition.—Tues., 26 May, to 
Fri., 29 May, at the Rutherford College of 
Technology, Newcastle upon Tyne. Organ- 
ised by Farnell Instruments, Ltd., Wetherby, 
Yorkshire. 


Business Efficiency Exhibition, 46th.—Mon., 
5 May, to Thurs., June, at Olympia, 
London, W14. Organised by the Office 
Appliance and Business Equipment Trades 
Association, 11-13 Dowgate Hill, Cannon 
Street, London, EC4. Tel. CENtral 1771. 

*Dexion Ltd., Exhibition by.—Tues., 26 May, 
to Thurs., June, at Stonebridge Park, 
Wembley, Middlesex. Invitations obtain- 
able from the Sales Manager, Dexion Ltd., 
Maygrove Road, Kilburn, London, NW6. 


Waikato Winter Show.—Tues., 26 May, to 
Tues., 2 June, at Blendisloe Hall of Agri- 
culture, Hamilton. Agricultural machin- 
ery exhibits. Organised by the Waikato 
Winter Show Association, PO Box 616, 
Hamilton, New Zealand. 

Royal Ulster Agricultural Show, 92nd.—Wed., 
27 May, to Sat., 30 May, at the King’s 
Hall, Belfast. Organised by the Royal 
Ulster Agricultural Society, King’s Hall, 
Balmoral, Belfast. Tel. Belfast 665225. 

German Handicrafts and Trade Fair. 
27 May, to Sun, 7 June, in Munich. Offices: 
Theresienhéhe 14, Munich 12, Germany. 
Agent: Mr. Neven du Mont, 123 Pall Mall, 
London, SWI. Tel. WHItehall 8211. 

Aslib_ Electronics Group 
29 May, to Sun., 31 
College, Berkhamsted. Limited to 50 dele- 
gates. Offices of Aslib: 3 Belgrave Square, 
London, SWI. Tel. BELgravia 5050. 

British Trade Fair in Lisbon.—Fri., 29 May, to 
Sun., 14 June, in Lisbon, including an All- 
British Motor Show. Organised by the 
Federation of British Industries, 21 Tothill 
Street, London, SWI. Tel. WHItehall 6711. 


Wed., 


Conference.—Fri., 
May, at Ashridge 


World Petroleum Congress, Fifth.—Sat., 
30 May, to Fri., 5 June, at New York 
Coliseum, New York USA. Offices of the 
Congress: 480 Lexington Avenue, New 


York 17, USA. Apply to the British National 
Committee, Institution of Petroleum, 61 New 
Cavendish Street, London, WI. Tel. 
LANgham 3583. 

Bath and West Agricultural Show.—Wed., 
3 June, to Sat., 6 June, on the Show Site, 
Yeovil. Organised by the Bath and West and 
Southern Counties Society, 3 Pierrepont 
Street, Bath Tel. Bath 3010. 

Helsingborg Annual Trade Fair 
Oresund).—Fri., 5 June, to Sun., 14 June, at 
Helsingborg. Held in collaboration with 
the Swedish Federation of Commercial 
Agents. Apply to Helsingborg Exhibitions 
Co., Ltd., Helsingborg, Sweden. 

Material Handling Institute’s Exposition. 
Tues., 9 June, to Fri., 12 June, at the Public 
Auditorium, Cleveland. Organisers: Hanson 
and Shea, Inc., | Gateway Center, Pittsburgh 

2, Pa / 


(Expo 


BUILDING PLANT 


Building Plant Exhibition.—-Wed., 10 June, to 
Wed., 17 June, at Greenford, Middlesex. 
Apply to room 105A, Ministry of Works, 
Lambeth Bridge House, London, SEI. 
Tel. RELiance 7611, ext. 1177 

*International Society of Aviation Writers, 
General Meeting.—Fri., 12 June, to Fri., 
19 June, in Paris. Apply to the Society's 
secretary-general, 25 Farmcote Road, Don 
Mills, Ontario, Canada 

Aeronautical Exhibition, 23rd International.— 

ri., 12 June, to Sun., 21 June, at Le Bourget 
Airport, Paris. Organised by the Salon 
International de lAeronautique, 6 Rue 
Galilée, Paris 16e. 

*United States International Book Exhibition, 
Fourth.—Sun., 14 June, to Thurs., 18 June, 
at the Shoreham Hotel, Washington, DC, 
USA. Takes place at the 1959 Convention 
and Trade Exhibition of the American Book- 
sellers’ Association. An integral part of the 
book exhibition will be the International 
Periodical Exhibition. Organisers: A ; 
Wales Organization, the European head office 
of which is 36-38 Southampton Street, Lon- 
don, WC2. Tel. TEMple Bar 8947. 

Nuclear and Electronics Congress and Exhibi- 
tion, Sixth.—Mon., 15 June, to Sun., 5 July, at 
Rome. Apply Rassegna Internazionale Elec- 
tronica Nucleare, Via della Scofa 14, Rome. 

Three Counties Agricultural Show.—Tues., 16 
June, to Thurs., 18 June, at Malvern. Offices: 
Malvern, Worcestershire. Tel. Malvern 2231. 

*International Conference on the Chemical Arts. 

Tues., 16 June, to Tues., 30 June, in Paris. 
Offices: 28 Rue Saint-Dominique, Paris 17e. 

*Quality in Industry, Conference.—Thurs. and 
Fri., 18 and 19 June, at the Palace Hotel, 
Buxton. Fee: 5 guineas, inc. papers, light 
refreshments, etc. Organised jointly by the 
Institution of Production Engineers, the 
Institution of Engineering Inspection, and 
the British Productivity Council. Apply to 
the conference secretary, Institution of Pro- 


duction Engineers, 10 Chesterfield Street, 
London, WI. Tel. GROsvenor 5254. 
Chemical Exhibition, Fifth International.— 


Thurs., 18 June, to Mon., 29 June, at the 
Exhibition Grounds, Porte de Versailles, 
Paris. Agents in United Kingdom: Butler’s 
Advertising Service Ltd., 22 St. Giles High 
Street, London, WC2, Tel. TEMple Bar 5905. 

Royal Highland Show.—Tues., 23 June, to 
Fri., 26 June, in Aberdeen. Organised by 
the Royal Highland and Agricultural Society 
of Scotland, 8 Eglinton Crescent, Edinburgh 
12. Tel. Edinburgh Central 6106. 

*Gases and Volatile Substances, Conference on. 
—Thurs. and Fri., 25 and 26 June, in Paris, 
during the course of the International Con- 
ference on the Chemical Arts. Organised by 
the Institut Frangais des Combustibles et 
de I’Energie, 3 Rue Henri-Heine, Paris 16e. 

*Electronics Exhibition and Convention, 14th 
Annual.—Thurs., 9 July, to Wed., 15 July, 
at the Manchester College of Science and 
Technology. Organised by the Northern 
Division of the Institution of Electronics. 
Institution offices: 78 Shaw Road, Thorn- 
ham, Rochdale, Lancs. Tel. Oldham Main 
6661. 


Underground Machinery Manufacturers Coun- 


cil, Exhibition.—Thurs., 9 July, to Sat., 
18 July, at Olympia, London, W14. Spon- 
sored by the Council of Underground 


Machinery Manufacturers, c/o Peat, Marwick, 
Mitchell and Co. (P.O. Box 121), 301 Glossop 
Road, Sheffield 10. Organised by the 
Municipal Agency, 70 Victoria Street, 
London, SWI. Tel. ViCtoria 9132 

*Great Yorkshire Agricultural Show.—Tues., 
14 July, to Thurs., 16 July, at Harrogate. 
Organised by the Yorkshire Agricultural 
Society, Cliftonfield, Shipton Road, York. 


Frankfurt International Autumn Fair.—Sun., 
30 Aug., to Thurs., 3 Sept., at Frankfurt. 
Agents: Lep Transport Ltd., Sunlight Wharf, 
Upper Thames Street, London, EC4. Tel. 
CENtral 5050. 

St. Erik’s Fair, 17th International.—Wed., 


2 Sept., to Sun., 13 Sept., in Stockholm. A 
feature of this year’s fair will be the provision 
of a “closed” section for capital goods, 
which will not be open to the general public. 
Offices: 16-18 Lidingévagen, Stockholm 28, 
Sweden. 

SCOTTISH INDUSTRIES 

Scottish Industries Exhibition.—Thurs., 3 Sept., 
to Sat., 19 Sept., at the Kelvin Hall, Glasgow. 
Offices: 2 Woodside Terrace, Glasgow, C3. 
Tel. Douglas 9911. 

Quebec Provincial Exhibition.—Fri., 4 Sept., 
to Sun., 13 Sept., at Exhibition Park, Quebec 
City. Sponsored by the Provincial Exhibi- 
tion Organisation, Quebec City, Canada. 

Brno Trade Fair.—Sun., 6 Sept., to Sun., 
20 Sept., at Brno, Czechoslovakia. Organised 
by the Chamber of Commerce of Czecho- 
slovakia. Information obtainable from the 
Auger and Turner Group Ltd., 40 Gerrard 
Street, London, WI. Tel. GERrard 4951. 

Utrecht Autumn Fair.—Consumer Goods: Mon., 
7 Sept., to Sat., 12 Sept., at Utrecht, Holland. 
Apply to Mr. W. Friedhoff, Netherlands 
Chamber of Commerce, 10 Gloucester Place, 
London, WI. Tel. WELbeck 9971, 

Packaging Exhibition, Sixth.—Tues., 8 Sept., 
to Fri., 18 Sept., at Olympia, London, W14. 
Organised by Provincial Exhibitions, Ltd., 
City Hall, Deansgate, Manchester. Tel. 
Deansgate 6363 


European Machine Tool Exhibition.—Sat., 
12 Sept., to Mon., 21 Sept., in Paris. Apply 
to the Machine Tool Trades Association, 
Brettenham House, Lancaster Place, London, 
we Tel. TEMple Bar 3606 

Textile Machinery Exhibition, Third Inter- 
national.—Sat., 12 Sept., Mon., 21 Sept., in 
Milan. United Kingdom firms should apply 
to Textile Recorder (Machinery and Acces- 
sories), Exhibitions Ltd., Old Colony House, 
South King Street, Manchester 2 


German Industries Exhibition, Tenth.—Sat., 
12 Sept., to Sun., 27 Sept., in Berlin. Agent 
Mr. M. Neven du Mont, 123 Pall Mall, 


London, SWI. Tel. WHitehall 8211. 

ASTM Third Pacific Area National Meeting. 
Week commencing Sun., 13 Sept., at the 
Sheraton Palace Hotel, San Francisco, Calif., 
USA. Organised by the American Society 
for Testing Materials, 1916 Race Street, 
Philadelphia, Pa., USA 

Instrument-Automation Conference and Exhi- 
bit, 14th.—Mon., 21 Sept., to Fri., 25 Sept., 
at the International Amphitheatre, Chicago. 
Organised by the Instrument Society of 
America, 3443 South Hill Street, Los Angeles 
17, Calif., USA. 


SCIENTIFIC FILMS 
*International Scientific Film Association, 13th 
Congress.—Wed., 23 Sept., to Fri., 2 Oct., in 
London and Oxford. Organised by the 
Scientific Film Association, 3 Belgrave Square, 
London, SWI. Tel. BELgravia 6188 
*Instrument Symposium and Research Equipment 
Exhibit, Ninth Annual.—-Mon., 28 Sept., 
to Thurs., | Oct., at the National Institutes 
of Health, Bethesda, Maryland, USA. Spon- 
sored by the Washington, DC, sections of 
various United States organisations, inc. the 
American Chemical Society and the Instru- 
ment Society of America. Apply to Mr. James 
B. Davis, National Institutes of Health, 
Bethesda 14, Maryland, USA 


*Gas Council's Sixth Sales and Service Confer- 


ence.—Tues and Wed., 6 and 7 Oct., at the 
Majestic Hotel, Harrogate. Council's offices: 
1 Grosvenor Place, London, SWI. Tel. 
SLOane 4554. 

*Utrecht Machinery and Equipment Fair 
(Machevo).—Mon., 12 Oct., to Tues., 20 Oct., 


in the hall of the Utrecht Fair, Croeselaan 
site, Utrecht, Holland. Apply to Mr. W 
Friedhoff, Netherlands Chamber of Com- 
merce, 10 Gloucester Place, London, WI. 
Tel. WELbeck 9971. 

*Electrical Techniques in Medicine and Biology. 

Tues., 10 Nov., to Thurs., 12 Nov., in the 
Sheraton Hotel, Philadelphia, Pa., USA. 
Organised with the approval of the American 
Institute of Electrical Engineers, the Instru- 
ment Society of America, and the Institute of 
Radio Engineers. Offices of the Institute of 
Radio Engineers, | East 79 Street, New York 
21, USA. 

*Laboratory, Measurement and Automation 
Techniques in Chemistry, International Con- 
gress and Exhibition on (ILMAC).—Tues., 
10 Nov., to Sun., 15 Nov., at Basle. Exhibi- 
tion is being organised by the Swiss Industries 
Fair at their halls at Basle, and application 
should be made to the Fair authorities. The 
conference is being organised jointly by the 
Swiss Association of Automation and the 
Association of Swiss Chemists, also in the 
Fair’s hall. Apply to ILMAC, 61 Clara- 
strasse, Basle, Switzerland. 








| Construction 
HELIPORT 


in the Centre of London 


; =a first planned heliport, on the bank of the River Thames at 

Battersea, was opened on 23 April and traffic handling facilities 
came into operation on the following day when Bristow Helicopters 
Limited began a taxi service. It is being built by Westland Aircraft 
Limited of Yeovil as a private venture to promote the more extensive 
use of helicopters. It will be operated on a commercially economic 
basis, revenue being derived from landing and parking fees, and the sale 
of fuel. 

The landing platform is T-shaped and built over the river bed. It 
has been designed to receive the largest British and American heli- 
copters currently in existence, such as the Westland Westminster and 
the Fairey Rotodyne. A central administrative building will provide a 
passenger reception hall and, on prior notice, customs and immigration 
facilities will be available for the clearance of passengers, their bag- 
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gage, and also of freight. 

Services to be provided will include radio 
navigational aids, and refuelling, towing and 
parking facilities for six medium-sized helicopters. 
Fire-fighting facilities and a rescue launch are 
also provided. Two car parks on an adjacent 
site accommodate up to 20 cars. 

It will be recalled that planning consent was 
given for building the Westland heliport follow- 
ing a Public Inquiry held in May, 1958. It was 
then stressed that the project would serve 
London’s helicopter needs for a temporary 
period only but that it would enable operational 
potentialities for the capital to be realised. 

In February this year Rotorport Limited 
of London declared that they were ready to 
go ahead with the construction of a heliport on 
a disused coal wharf, just west of Vauxhall bridge 
on the south bank of the river. This site would 
be about 10 minutes drive from Hyde Park 
Corner. Permission to proceed is expected 

‘shortly. 

Meanwhile Westland’s heliport, further up- 
stream is to be opened. A very full discussion 
of the problems associated with the origin, con- 
struction and operation of this heliport is to be 
found in a lecture entitled ** Westland’s London 
Heliport ’> by Wing Commander R. A. C. Brie 
and published by Westland Aircraft. Much of 
what follows owes its origin to that lecture. 

The basic operating requirements of the heli- 
copter are extremely modest. In daylight, little 


more space is necessary than will accommodate 
an unobstructed path for its overhead rotor 
system though it is very desirable that the site 
should be free from nearby obstructions such as 
buildings, trees and pylons. 

To comply with bylaws the site has to be at 
least 400 sq. ft in area and to have unobstructed 





communication and 





Location of the heliport 
on the Battersea bank 
of the River Thames. 


and well-defined take-off and approach paths 
over a horizontal distance of half a mile. For 
the centre of London this virtually restricts the 
location of heliports to banks of the River 
Thames. Noise, and its suppression to a toler- 
able level, is a major problem in a populated area 
and, at the moment, eliminates from possible 
use certain sites close to hospitals and offices. 

The site chosen for the Westland venture is 
a plot of land, 200 ft square in area, on the 
south bank of the Thames, lying between Batter- 
sea railway bridge and Wandsworth road 
bridge and 34 miles from Hyde Park Corner. 

The layout adopted makes use of the on-shore 
site for all non-flying facilities, including parking, 
location of buildings and fuelling point. The 
adjacent riverway, with its unobstructed 
approaches, is exploited for landings, take-off 
and associated flight operations. The difference 
between high and low water, nearly 23 ft, 
dictated the choice of a rigid rather than floating 
platform. 

The platform has a T-plan and comprises a 
21 in thick reinforced concrete slab supported on 


The completed 
landing platform. 
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prestressed concrete or hollow steel box piles 
spaced on a 10 ft by 12 ft grid. The hollow stee! 
piles were used under the neck and adjacent to 
the existing river wall because they were less 
likely to cause any damage to existing works, 
All the piles were 45 ft long and driven with a 
Delmag hammer slung from a derrick. Because 
the bed of the river consists of 6in of mud 
followed by a 13 ft bed of ballast above the clay, 
the hard driving was met first while much of the 
length of the pile was still unsupported; steel 
trestle gates were used to relieve the difficulties 
that this imposed. 

The rectangular head forming the landing 
and take-off pad has its major axis parallel to 
the shore line and is 125 ft long by 53 ft wide. 
The neck, connecting the head to the shore line, 
is 50 ft long by 65 ft wide. At full spring tides 
the platform surface is 6 ft above the water. 

The impact of a landing helicopter is not high 
when full power is available and the descent is 
made at a correct attitude. For a normal light 


loading the impact velocity does not exceed 
6 to 8 ft per sec, but for design purposes a higher 





Supports for the shuttering for the 21 in 
concrete slab which was cast in Sil. 
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; f 10ft per sec has been assumed; to 
figure © impact, a full dynamic load fact 
account of impact, a full dynamic load factor 
ar was used Design considerations also 
e* drag loads at the points of tyre contact 
include rag . a ee 
0-3 of the weight. A helicopter with an 
up 10 weight of 15 tons, such as a Westminster, 
| on its two main wheels simultaneously 

, 7 apect velocity of 10 ft per sec, was con- 
coal when designing the landing slab. _ 

To place the 21 in concrete slab, shuttering 
fin plywood was laid over the area. Various 
means were adopted to support the shutter- 
poard, including timber skirts clamped to the 
ead of the piles, and Acrow centring and 
props erected above sole plates. The concrete 
was distributed from a small central batching 
unit by MonoRail. The mix was a 4:2:1 
of Ferrocrete. 

A timber-pile fender system has been installed 
along the front and part of sides of the platform 
io give protection against damage from shipping. 
impact loads receiv ed by the fenders are absorbed 
py rubber compression pads. 

“The considerable difference in water level 
possible at the site made it necessary to provide 
a slipway to facilitate launching a river rescue 
boat, an obligatory safety requirement. The 
slipway runs parallel with the downstream edge 
of the platform and is set 2 ft above the gently 
Joping river bed. It is timber decked and 
carried on piles; 130 ft long, it connects with a 
stairway at the river wall adjacent to the parking 
area. The slipway could also provide a con- 
venient walkway for passengers arriving at the 
heliport by river craft at low tide. 

The parking area has been built over the 
demolished remains of old brick buildings and 
mixed filling. A hardcore blanket was laid over 
the area and topped off by 4in of hot rolled 
asphalt containing a crushed granite « xgregate. 
The finished gradient is such that there is a 
uniform cross-fall away from the river. All 
stormwater is collected at the landward boundary 
in gulleys and taken back through a falling 
drain to a petrol and oil interceptor close to the 
fuel tanks just behind the river wall on the 
up-stream side of the site. Water is discharged 
from the interceptor by pump into the river. 

Along the up-stream boundary are the two 
principal buildings. The larger of these is of 
single-storey construction and is for passengers 
and staff. It is a wooden prefabricated building, 
44 ft long by 30 ft wide, divided off into offices 
and a traffic-handling area that can be adapted 
as the needs dictate. Nearby is the combined 
tractor garage with the control room above, 
from where the air traffic control officer, equipped 
with radio and navigational aids, will direct the 
movement of helicopters. Visual watch is made 
easier by a balcony built round the building. 
Equipping of the control room was undertaken 
by International Acradio Limited, London. 

The licence issued by the Ministry of Transport 
and Civil Aviation permits an operator to use 
the heliport upon prior notification but also 
gives the heliport control the power to refuse. 
To ensure safety over a populated area, flight 
operations are to be restricted to daylight 
hours until such times as multi-engined heli- 
copters are available for night work. As there 
i$ a possibility that night flying may soon be 
allowed under conditions of normal visibility, 
the electrical installations have been designed 
with this in mind. A minor problem, however, 
would be the fitting of obstruction lights to tall 
structures in the locality. 

The planning and supervision of all the work 
associated with the design and construction of 
the heliport has been the responsibility of the 
consulting engineers, Messrs. Lewis and Duvivier 
of London, in association with Mr. H. J. B. 
Harding, M.I.C.E. The member of the con- 
sultants most concerned was Mr. G. W. Rooke, 
M.LC.E. Construction work began last August. 

The main contractors were W. and C. French 
Ltd.. Buckhurst Hill, Essex; the prefabricated 
building for offices and passengers and the 
control tower were built above prepared foun- 
dations by W. J. Sims, Sons, and Cooke Limited, 
Sherwood, Nottingham. 


543 


Volta River 
Project 


The Ghana Government have signed a contract 
for carrying out certain preliminary works for 
the Volta River combined hydro-electric power 
and aluminium producing project with the 
United States firm of Henry J. Kaiser Industries. 
Initial construction work will include access 
roads and housing; ground and soil surveys will 
also be made and a design worked out for the 
dam and power plant. This action will enable 
the major project to be begun swiftly if it is 
decided to proceed. The original assessment of 
the project was made by Sir William Halcrow 
and Partners and the reports of the Preparatory 
Commission were published by the British Govern- 
ment in July, 1956. The Kaiser company have 
produced a report favourable to the project and 
making alternative suggestions concerning the 
location of the dam. The Ghana Government 
are still hoping to interest aluminium companies 
in using power from the project. 


Northern Approach to 
Runcorn-Widnes Bridge 


The Minister of Transport has approved the con- 
struction of a new north approach leading to the 
Runcorn-Widnes bridge to bypass Widnes. It 
will cost more than £1 million and a grant of 
£768,000 has been made to the Lancashire 
County Council. Work will probably start 
during the autumn. The new link road will be 
three-quarters of a mile long and much of it will 
be constructed on a viaduct with flyovers where 
it crosses existing roads. It is designed for 
7,500 vehicles a day. 


Hardcore from 
Disused Aerodromes 


Hardcore for road-making and other contracting 
work in East Anglia is being obtained from 
disused aerodromes, many of which were laid 
down during the war. The St. Ives Sand and 
Gravel Company Limited have purchased 15 
aerodromes and are breaking up the concrete 
runways, perimeter tracks and aprons for this 
purpose. This will save the importation of 
hardcore into the area from elsehwere. 

The thickness of the concrete to be broken 
varies from 6 in to 18 in and two Parker * Rock- 
Ranger” plants are being used to crush the 
material. A large proportion of the hardcore is 
at present going to the new London-to-Yorkshire 
motorway. The compaction value of the material 
is said to be very low, less than 10 per cent. 


Factory Built 
Roads 


Factory built roads being manufactured and laid 
in Stuttgart, Germany, are saving four to five 
weeks in construction time, reducing traffic delays 
and the duration of detours. The technique has 
been developed by Herr Otto Winternitz who is 
in charge of Stuttgart’s municipal road depart- 
ment. 

While the old surface is being removed and the 
sub-grade prepared, 8 in thick concrete blocks 
are cast in the factory and cured. The blocks 
are set on a pad of bitumen gravel and dressed 
with a topping of asphalt. As well as effecting 
savings in urban areas with dense traffic, the 
system would be of value in countries where 
heavy-duty road machinery is scarce or for 
building rural roads. 


Tubular Steel Plant 

in Nigeria 

Tubular steelwork for the Arcon buildings used 
in Nigeria is being fabricated at Lagos, it is 
announced by Taylor Woodrow (Building Exports) 
Limited, who distribute the factory-made steel- 
framed buildings overseas. The workshops 
established at Lagos and local staff have already 
produced the first assemblies. The steelwork 
and tooling required will continue to be sent 


from the United Kingdom, mainly from the 
Newport, Monmouthshire, works of Stewarts 
and Lloyds Limited, the Arcon Group member 
supplying the tubes. In addition to the two 
companies already mentioned, the members of 
the group are ICI, the United Steel Companies 
and the Crittall Manufacturing Company. 


Making 
Good Concrete 


The American Concrete Institute has revised its 
standard on measuring, mixing and placing con- 
crete (ACI 614-42). Although many of the 
recommendations are applicable to special 
concretes, the standard is intended primarily for 
conventional mixes. The revisions bring the 
standard in line with high quality work rather 
than general practice, and illustrations of good 
and bad practice are included as part of the 
recommendation. A limited number of pre- 
prints of the standard are available from the 
Institute, P.O. Box 4754, Redford Station, 
Detroit 19, Michigan. 


Road Programme 
in India 


By the end of 1971 the Indian Government's 
long-range road plan will increase the total road 
length from 331,000 to 657,000 miles, of which 
about two-fifths will be surfaced. This will give 
a network of 52 miles of road per 100 sq. miles. 
The plan will bring every village in developed 
and agricultural areas within four miles of a 
metalled road. Expenditure is put at about 
Rs.5,200 crores (£3,900 million). 


SYNTHETIC Rubbers 

in Bridge Bearings 

Extensive use is being made in France of Neo- 
prene in the expansion bearing for bridges. The 
pads are never more than | in thick but several 
pads have been placed together to increase the 
thickness, if the load and amount of movement 
warranted it. 

The largest bridge on which these pads have 
been used is that at Tancarville across the River 
Seine, 29 km above Le Havre. The bridge has 
a span of 960m and the bearings consist of 
a concrete rocker between two curved concrete 
bearing surfaces, each member being separated 
from the other by a Neoprene pad; the bear- 
ing assembly is also overlaid and underlaid with 
the same material 

Each pad is 2:29 cm thick and is vulcanised 
to sheet steel | mm thick. The bearings were 
designed to support a load of 16,000 tons during 
construction and 10,000 tons after completion 
of the bridge. Each bearing has to accept a 
horizontal displacement of + 4 cm and a rotation 
of 0-4 per cent. 


Low Cost 

Building Units 

A full range of engineered timber products 
designed to simplify the construction of roofs 
is to be launched by Dexion Limited at their 
Building Exhibition at Wembley, Middlesex, 
from 26 May to 4 June. Known as Tecon 
products, the range will comprise beams, 
purlins, gutter units, truss components and 
decking units. Also on display will be a low-cost 
building system suited to overseas work, deve- 
loped jointly by Dexion and Cheecol Processes 
Limited, Reading. 


Service Areas on 
London-Birmingham Motorway 


Proposals are invited by the Ministry of Trans- 
port for the development of the service areas at 
Newport Pagnell and Watford (Northampton- 
shire) on the London-Birmingham motorway. 
Both sites have an area of about 5 acres and will 
be the only points where the construction of 
petrol stations, catering establishments and 
other facilities will be permitted along the route. 
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ARE OIL FILTERS NECESSARY ? 


HE use of centrifugal oil filters on passenger 
T car engines has recently come into prominence 
through the adoption of a centrifugal filter 
built into the fan pulley on Fiat cars and the 
introduction of a new small Glacier filter, the 
GFO, to supplement the larger types already 
produced for trucks, tractors and other big 
engines. 

An American investigator recently revealed 
that over 73 per cent of Soviet tractors employ 
a two-stage oil cleaner incorporating a centri- 
fugal rotor driven by oil jets based on the 
British Glacier design which has permitted them 
to raise their engine oil change period from 
100 to 250 hours throughout the Soviet Union, 
while at the same time achieving a significant 
reduction in engine wear. Glacier have chosen 
this moment to produce an analysis which calls 
into question the premises on which present 
engine filtration and oil changing practice is 
based in the passenger car field. 

The knowledge that with the high piston 
speeds and high bearing loads in modern 
engines particles of only 8 microns can inflict 
damage, has led to the widespread adoption of 
pack-type filters, either full-flow or by-pass, 
but three Continental manufacturers, Renault, 


By Gordon Wilkins 


Citroen and Volkswagen, continue to enjoy 
considerable success in export markets and have 
built up an enviable reputation for engine 
durability while employing only a simple coarse 
gauze filter, and two of them build rear-engined 
cars which appear to suffer a higher level of 
dust in the engine compartment than front- 
engined cars. 

In fact, experience has shown that oil con- 
tamination is not likely to produce excessive 
wear if it is held below 2 per cent by weight or 
30z per gal. In passenger cars operating on 
normal roads with sealed surfaces, dirt accumu- 
lates at the rate of about one ounce in 50 hours, 
so that the danger point is not reached before 
150 hours, or about 5,000 to 6,000 miles at 
average running speeds. So whether the engine 
has a filter or not, it is argued that contamination 
is unlikely to reach dangerous levels if the owner 
changes the oil every 5,000 miles. The type of 
owner who neglects to change his oil is equally 
likely to forget to renew the filter element, and 
a clogged filter will give no protection. 

There is of course the possibility of damage in 
the first few hours of operation on a new engine 
through the presence of metal particles or sand, 
left in during assembly, which a full-flow filter 


VEHICLE STANDARDS 


A meeting was held at Geneva from 16 to 
20 March of the Working Party on the Construc- 
tion of Vehicles, a subsidiary body of the Inland 
Transport committee of the United Nations 
Economic Commission for Europe. The points 
under discussion included brakes for trailers and 
cars; trailer limitations; driving lights and 
signal lights. 

The Working Party expressed a desire to study 
the different devices used for brake tests in various 
countries when a new vehicle model is approved. 
They were of the opinion that the rules for brakes 
of vehicles on the road should be less strict than 
for new models. Several countries were in favour 


of prohibiting any trailer not equipped with 
brakes, but it was decided to adhere to the 
requirements of the 1949 Convention, namely, 
that trailers should be compulsorily fitted with 
brakes if they weighed more than 750 kg (1,650 Ib) 
or more than half the weight of the towing 
vehicle. The Party recommended that it should 
be prohibited for any trailer to be coupled to a 
two-wheeled motor cycle except in such a way 
that it improved the stability. 

Work had been completed on the text for the 
regulations for type E asymmetrical headlights 
and bulbs, and arrangements were made for the 
preparation of regulations for reflex reflectors. 


IMPORTS OF FOREIGN: CARS 


A great deal has been said about the fine perform- 
ance of the British motor industry in building 
up exports especially to the United States—a 
performance well maintained by the recent New 
York motor show. Much less is heard of the 
traffic in the opposite direction, the imports of 
foreign cars into Britain. 

The British market is protected by a 30 per cent 
tariff and by quota restrictions. Last year 
nearly 11,000 cars came in, mostly from France 
and Germany. This was a rise of some 2,000 
over the previous year. When the free trade 
area negotiations were grinding to a halt at the 
end of the year the United Kingdom quotas 
on cars were given wide publicity. Within the 
common market the six countries had to let in 
at least 3 per cent of their home production of 
cars. For Britain to have done this, if the free 
trade area had materialised, would have meant 
an increase from £5-1 million a year to £13-6 
million worth of cars from Germany, France 
and Italy. 

Any fears that this would have meant a flood 
of European cars were allayed somewhat by the 
fact that in 1958 the actual imports were only 
£3-5 million; that is, £1-5 million less than the 
quota allowed. On the whole the European 
manufacturers do not look on Britain as a good 
prospect. Purchase tax and duty combine to 
price them above the popular British cars. The 


need to make a right-hand drive model for the 
British market is another complication. In the 
United States where British and continental cars 
go in on the same terms the story is rather 
different. 

But although imports of continental cars are 
small, those from America are negligible. The 
present quota allows in 650 vehicles a year. In 
fact the number arriving is only about 300. 
Two factors may lead to an increase at least up 
to the quota level in the next two years. One is 
the liberalisation of dollar imports which may 
be linked with a bigger car quota. The other is 
the more technical one that American car 
designs are changing and some cars are now 
appearing that could be driven on British roads, 
and parked in city streets, by drivers of no more 
than average ability. 

The American Motors’ Rambler and the 
Studebaker-Packard Lark, are already making 
as many sales in the United States as the annual 
imports from Europe. Ford are now reported 
to have one and possibly two cars, slightly 
bigger than the Zephyr, ready to put on the 
market this autumn. No doubt General Motors 
and Chrysler also have their carefully publicised 
secrets. These are the sort of American cars 
that might sell in Britain. But there is still a 
long way to go before they get here in any sort 
of numbers. 
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would remove, but the experience of the th 
manufacturers mentioned suggests that mode 
methods of flushing and blowing oyt d 
assembly can reduce this risk to nepligi 
proportions. There remains the ri 
continuous filtration on cars Operating on q e 
roads and tracks in undeveloped areas, as al Oe 
agricultural machines and civil engineering _ 

For the centrifugal filter it can be argued th: 
the first cost is the last and that it will funcgj . 
at a constant level of efficiency without attentio, 
for long periods. The fan pulley filter (Brit 
rights for which have been acquired b 
Vandervell) is cheap, simple and adequate fo 
a large proportion of uses, but js not Pon 
accessible for cleaning, and the filter action 
fluctuates with changes in engine speed. © 

The separate centrifugal filter with its rotor 
driven by the reaction of oil jets, is more costly but 
can be placed anywhere convenient. Its rotation 
speed is largely independent of engine speed ang 
it is claimed that it quickly reaches a Constant 
level of efficiency where it is holding the level 
of contamination at that which would be reached 
in 15 minutes of operation on an unfiltered 
engine. The small car model operates like th. 
other Glacier models as a by-pass filter, on oil 
pressures between 15 and 80 Ib per sq. in, taking 
oil circulation through the filter of 10 to 40 gph 

The question remains: is the owner who 
changes his engine oil every 1,000 miles wastino 
his money, and are oil filters unnecessary op 
cars used on modern roads? 


In view of the introduction by American manufac- 
turers of vehicles with four driving lights, the 
Working Party recommended that the number 
should no longer be restricted to two, as at 
present in some countries. For the time being 
two lights could be regarded as one provided 
their distance apart did not exceed a specified 
maximum. The height of passing lights above 
ground was also dealt with. 

A proposal that movable arm indicators should 
be abolished was rejected by a majority anc 
uniform test conditions were established for 
visibility—30 metres by day and 300 metres by 
night. The height above ground for stop 
lights must in no case exceed 1,900 mm (75 in). 
Standard maximum and minimum heights were 
also fixed. 


COMMONWEALTH 
MOTORING CONFERENCE 
Delegates representing six million motorists 


from all parts of the British Commonwealth will 
meet in London from 7 to 13 June to discuss 
mutual problems and aims. 

The primary object of the conference, which has 
been convened jointly by the Royal Automobile 
Club and the Automobile Association, will be to 
consider the formation of a projected Federation 
of Commonwealth Motoring Associations and 
Clubs whicli will ensure reciprocal motoring 
services throughout the whole of the Common- 
wealth. Invitations to the conference have been 
extended to 57 overseas motoring organisations. 

Topics under discussion will embrace such 
subjects as the trends of international touring, 
road safety, technical and engineering services, 
the development of traffic engineering in Com- 
monwealth countries, the role of motoring 
organisations in national road development 
plans and the expansion of small motoring 
organisations in the Commonwealth. 

Both the AA and the RAC already operate 
reciprocal service arrangements throughout the 
Commonwealth, and a member of either bod) 
is now entitled to the free service of allied organis- 
ations. The projected Federation would inte- 
grate and extend both these schemes and create 
the largest corporate motoring organisation 10 
the world. 
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Marine Nuclear 


wo aspects of the Engineering, Marine, 
Welding and Nuclear Energy Exhibition 
combine t provide the subject of this week’s 
y ‘omic Review. As yet nuclear propulsion can 
aly be economic in certain limited circumstances : 
i ships that require to remain at sea for long 
veriods, such as icebreakers and naval vessels; 
in ships where byproducts like steam and radio- 
active isotopes can be profitably used, such as 
whalers; in submarines where long submerged 
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12 in. Water 
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21 in. Water 


3 in. Lead 





Fic. | Top view and vertical section of reactor core 
shielding designed to reduce neutron intensity by a 
factor of about 10°° and gamma intensity by 10°. 


operation, in particular under ice, may give 
advantages in running efficiency, shorter routes 
or winter access; and marginally in oil tankers 
where the conditions of operation may eventually 
make an advanced form of nuclear propulsion 
competitive. As an indication of possible 
ranges the submarine Nautilus, famous for her 
transpolar voyage, travelled about 60,000 miles 
inher first two years of service at speeds between 
5 and 20 knots on about 8 Ib of nuclear fuel. 
Probably the most immediate problems to be 
tackled in conjunction with nuclear ship propul- 
sion are those associated with shielding and 
safety. 

Shielding for Marine Reactors 

“Shielding Aspects of Nuclear Power Plants 
for Marine Propulsion’ was the subject of a 
paper by H. E. Vann, M. L. Weiss and B. 
Wolfe, recently presented at a meeting of the 
American) Society of Naval Architects and 
Marine Engineers. The authors considered 
shielding requirements in general and _ then 
treated a specific case for a 20,000 s.h.p. plant. 
There are two factors which reduce radiation 
intensity away from the core. One is distance— 
the radiation intensity dropping off inversely as 
the square of the distance from the core. The 
second is the attenuation produced by the shield 
materials between core and accessible regions. 
There is a limitless number of possible combina- 
tions of materials which can achieve a required 
attenuation. 


Attenuation Formula 

In these studies the reactor required to give 
the necessary output was estimated to emit 
‘5 x 10° (7 MeV) gamma rays per second and 
|x 10" neutrons per second (based on 

10° fissions per sec per watt of thermal 
power, 2-5 neutrons per fission, and 20 per cent 
takage from the core). If the shielding is 
(quired to reduce the radiation to 10 mrem per 
hour at a distance of 10 ft from the core centre 
then the attenuation factor, A, may be obtained 
irom the formula: 

A =47R?*IK/S 

where S is the rate of neutron or gamma-ray 
‘mission per second, R is the distance in inches 
fom the core centre, and K is a conversion 
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factor from neutron or gamma dose rate per unit 
area to mrem per hour. (For fast neutrons 
1 mrem per hour equals 50 neutrons per sq. in 
per sec; and for 7 MeV gamma rays 800 rays 
per sq. in per sec.) 


Primary Shielding 


Assuming that access is desired during reactor 
operation to a region 10 ft from the core centre, 
it can be shown that the shield material must 
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reduce the neutron intensity by a factor of 
about 10” and the gamma intensity by a factor 
of about 10°. From the data given in Table I, 
a combination of materials may be found which 
will achieve these attenuations. A shield consist- 
ing of about 85 per cent water and 15 per cent 
lead is shown in Fig. 1, giving a total shield 
thickness of about 6°5ft and a shield weight 
in the region of 700,000 Ib. It is important to 
note that once the shielding materials are 
chosen, the shielding thicknesses are essentially 
determined so that the only way to reduce shield 
weight is to place the heavy high-density material 
at as small a radius as possible. Experience has 
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Atomic Review 


TaABLe 1.—Approximate Shielding Material Thicknesses in Inches 
to Attenuate Radiation by Frctor of 10 








Core | | Core 
gammas | shutdown 
Principal during | Fast radioactive 
use Material operation | neutrons decay 
(7 MeV) gammas 
(2:5 MeV) 
In. In In 
Fast neutron { Water i 38 9 24 
shield Polyethylene 38 8 24 
Fuel oil - 48 9 30 
Gamma f Iron (or steel) 4:6 $-5°* 3-6 
shield | Lead a 2 8* 2:1 
Regular con- 17:5 10 } 12 
crete | 
Barytes con- 9-4 7-25 | 75 
Fast neutron crete | 
and gamma |{ Magnetite | 10 7:5 7°5 
shield concrete 
Ferro- 7-1 5-75 | 5:5 
phosphorus 
concrete | 


* If backed by about 12 to 18 in of water, polyethylene, etc., or 
when used in laminations of water and steel or lead. 


indicated that, compared to lead and water, there 
are no materials available which offer advantages 
significant enough to warrant the extra cost and 
difficulties engendered by their use. 


Overall Shielding 


In addition to the core shielding it is necessary 
to provide shielding for the reactor primary-loop 
equipment and steam generators. The division 
of the shielding into two elements for this 
purpose is illustrated in Fig. 2. To this end some 
6in of lead may be taken from its position 
surrounding the pressure vessel to a cylindrical 
shell location around the primary-coolant loop 
and associated equipment. For the 20,000 s.h.p. 
vessel, the modified shielding weighs 1,400,000 Ib 
as against 700,000 lb for core shielding alone. 
The increase in weight is largely due to the 
increased radius at which a substantial thickness 
of high-density material is placed, not to addi- 
tional thickness. The extra shielding represents 
an increase in weight from 35 to 70 Ib per s.h.p. 
The primary shielding must be sufficient to allow 
maintenance workers to enter the equipment 
space when the reactor is shut down, 


Shielding Materials 
Shielding materials considered in a German 
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study comprise reinforced limonite concrete 
and Repulsit, a gamma-attenuating lead-filled 
plastic made by Erger and Company, Dortmund. 
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US Naval Ship Propulsion 

In addition to the vessels and projects men- 
tioned later, the US Navy has in operation or 
building 33 nuclear-powered submarines; a 
guided missile cruiser (2 reactors), Long Beach 
(11,000 tons); an aircraft carrier (8 reactors), 
Enterprise (75,000 tons); a 5,000 ton frigate; 
and a 3,000ton guided missile destroyer (2 
reactors). All employ pressurised-water reac- 
tors except the submarine Seawolf; the Seawolf’s 
sodium-cooled reactor is understood, however, 
to be in process of being replaced with a PWR. 
This changeover has been undertaken less 
because of the difficulties associated with sodium 
coolant and the actual troubles experienced, 








than to standardise on training and maintenance 
facilities. Prototype and test propulsion reactors 
are as follows: the submarine intermediate 
reactor mark A SIG sodium cooled (West 
Milton, dismantled 1957); the Naval reactor faci- 
lity SIW PWR (NRTS, operating); large ship 
reactor prototype AlW 2 PWR’s (NRTS, oper- 
ating); submarine advanced reactor prototype 
S3G PWR (West Milton, operating); small 
submarine reactor prototype SIC PWR (Windsor, 
building, operate 1959); and the destroyer reactor 
prototype DIG PWR (Schenectady, building, 
operate 1960). Two operating, one building, and 
four planned reactors are classified and may 
include propulsion prototypes. By 1966 the 
US Navy is planning to have a nuclear propelled 
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type submarine nuclear propulsion plant, spare 
parts, design and related restricted data. Docu- 
ments and drawings relating to the reactor plant 
were recently reported to have arrived at South- 
ampton. Authority for the transfer is contained 
in the amended Atomic Energy Act of 1954 and 
in the Mutual Defence Agreement for Co-opera- 
tion between the United States and the United 
Kingdom which became effective on 4 August, 
1958. The Westinghouse Electric Corporation 
of the United States has contracted to sell to 
Rolls-Royce, an agent of the British Admiralty, 
for installation in the United Kingdom’s sub- 
marine, Dreadnought, a complete reactor similar 
to those being installed in the latest US Navy 
submarines of the Skipjack class. The hull of 





fleet of carriers, guided-missile cruisers, destroyers 
frigates and submarines. 


Commander and Crew for Dreadnought 


The commander and certain members of crew 
have been selected for Britain’s first nuclear 
powered submarine Dreadnought, the keel of 
which is to be laid this summer. The command- 
ing officer designate is Lieutenant-Commander 
B. F. P. Samborne, R.N., and the selected engi- 
neer officer is Lieutenant-Commander P. G. 
Hammersley, R.N. The vessel is to have 
American propulsion machinery and the US 
Navy have offered to train about 50 officers and 
men. 


Rolls-Royce and Submarines 


Rolls-Royce and Associates, a new company 
formed in association with Vickers and Foster 
Wheeler to undertake a variety of nuclear 
activities (AR 20 Feb.), is reported to be acting 
on behalf of Rolls-Royce in purchasing from 
the United States a propulsion unit for the 
submarine Dreadnought. A naval officer respon- 
sible for the project has recently been appointed 
to Rolls-Royce. The company will be given all 
the information necessary to permit the design 
and manufacture of subsequent submarine 
nuclear propulsion plants in this country. These 
arrangements form part of the agreement con- 
cluded between Britain and the United States. 
Westinghouse are to supply the plant, which is 
expected to cost in the region of £10 million. 
Mr. J. D. Pearson, chairman of Rolls-Royce 
and Associates, is understood to have said that 
the company would work on the land-based 
submarine reactor prototype at Dounreay. Work 
at Harwell on the basic physics of reactors for 
nuclear propulsion, in which Rolls-Royce and 
Vickers-Armstrongs have taken part, has in- 
cluded studies using the light-water cooled and 
moderated low-energy reactor NEPTUNE, which 
uses highly enriched uranium. The reactor was 
also designed by Rolls-Royce in conjunction 
with AERE. 


From Skipjack to Dreadnought 


The United States has authorised the transfer 
to the United Kingdom of a complete Skipjack- 


fuel-element 


Fig. 3 (above) Model 
of a 65,000 ton nuclear 
tanker, cut away to show 
the advanced gas-cooled 
reactor. Immediately 
above the reactor and 
steam generator are the 
charging 
machine and the ven- 
tilatien fan and _ filter 
(Vickers Nuclear Engi- 
neering Limited). 


Fig. 4 View of a model 
representing a section of 
hull for 60,000 ton tanker 
showing arrangement of 





propulsion plant. The 
gas-cooled graphite- 
moderated reactor can 


be seen on the left (Bab- 
cock and Wilcox Limited). 


the Dreadnought has been modified to accommo- 
date the reactor. The machinery is expected 
to take 2 years to install. A main objective of 
the transfer is to provide the United Kingdom 
with technical and manufacturing assistance and 
knowledge to speed the building of similar 
submarine nuclear propulsion units for use in 
the Royal Navy. Vickers-Armstrongs, the 
British firm which is building the Dreadnought 
and installing the machinery, will be able to 
obtain other information and assistance from 
Electric Boat Company, the United States firm 
building the Skipjack. 


Skipjack Record 


What is said to be-the highest speed ever 
attained by a submarine has been recorded by 
the US Navy’s Skipjack during initial trials. 
The maximum speed of Skipjack is certainly not 
less than 30 knots and even 50 knots has been 
suggested. The Skipjack’s hull is based on 
that of the Albacore, which is of whale-like 
configuration. 


Cargo Submarines: Moby Dick 
Moby Dick is the provisional name for the 
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nuclear-powered cargo submarine which Mit 

Engineering Limited plan to begin byij din 
1967. The submarine, which is to 8 
long, with a displacement of 50,000 tons will ft 
some £20 million, and is to be used for tmae 
with northern Canada. By cruising under re 
icebound Hudson Bay, it will permit Carriage ; 
say, iron ore, at a time when the Seaways . 
restricted. It is said that the nuclear oa 
plant would develop 75,000 h.p. and operate “ 
18 months without refuelling. A detail 
account of tank tests on proposed Mitchg| 
submarine designs was published in ENGINEERING 
vol. 184, p. 738, 1957. Fiat Ansaldo are ako 
said to be planning a nuclear cargo Submarine 
in addition to a nuclear surface tanker, : 


Mitchell Cooperate with Fairfield 


An agreement has been signed between Mitchel 
Engineering Limited, and the Fairfield Shipbuii. 
ing and Engineering Company Limited for the 
purpose of working together on the study and 
development of the use of nuclear energy for 
marine propulsion and in the design, manufac. 
ture and sale of machinery using nuclear energy 
for the propulsion or auxiliary power of ships 
Mitchell Engineering have already gained eXperi- 
ence in nuclear power plants for land generating 
stations and are allied with Combustion Engi. 
neering Incorporated, an American engineering 
firm engaged on large scale research, design ang 
manufacture in this field. The Fairfield Com. 
pany will contribute their knowledge and experi. 
ence in the design and construction of ships and 
in the design and manufacture of geared steam 
turbine installations. 


British Ship Propulsion Project 
In Britain the UKAEA in collaboration with 


the Admiralty and the British Shipbuilding 
Research Association are studying the type oi 
nuclear propulsion unit which would be most 
economic for propulsion of a large tanker. 
Sir John Cockcroft recently drew attention to 
this programme in a paper, “ Nuclear Power 
for the Propulsion of Commercial Shipping. 
The possible application of the advanced gas- 
cooled, graphite-moderated reactor to this pur- 
pose has been recently discussed by Iliffe and 
Moore (Geneva Conference P266). Their 
conclusions were that fuel costs would be as 
low as 0-2d per s.h.p. hour but that capital costs 
of the propulsion system would be from 50 to 
100 per cent higher than conventional propulsion 
units. Combining these two components the) 
considered that the nuclear tanker would break 
even with the oil-fuelled tanker for a displacement 
of 70,000 tons. A land based AGR nuclear 
power unit to develop 28 MW of electricity s 
now being built to test the technology. An 
alternative system of interest to the United 
Kingdom would seem to be the boiling-water 
reactor. Reasonable fuel costs could only be 
achieved by using by-product plutonium from 
the future Electricity Board reactors to provide 
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Fig.5 Arrangement of pressurised water 
reactor and primary loop inside the con- 
tainment vessel of the N.S. Savannah. 


the necessary enrichment. The achievement of 
iow capital costs is the crux of the matter and this 
can probably only be settled by building a unit. 


Glasgow Shipbuilders Study Nuclear Propulsion 


Half the staff of the Yarrow-Admiralty 
research department are reported to be engaged 
in investigating the application of nuclear power 
to ship propulsion. 


Vickers Propose AGR for Ship Propulsion 


Models of marine nuclear power plant systems 
were shown by Vickers Nuclear Engineering 
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Limited at the Atoms for Peace Exhibition held group. Finally, there was a model of the 


The group is a consortium 
formed by Vickers Limited, Foster Wheeler 
Limited, and Rolls-Royce Limited, and has 
conducted studies of various nuclear power 
plant systems that might prove suitable for 
merchant ship propulsion. Models of two such 
systems were shown, namely, an advanced gas- 
cooled graphite moderated reactor fitted in a 
65,000 ton tanker (Fig. 3); and the nuclear room 
of a 47,000 ton vessel fitted with a pressurised- 
water reactor system. Vickers Nuclear Engi- 
neering Limited also showed drawings of reactor 
plant components, which have been designed and 
manufactured by the group. Among these are 
steam generators for gas, liquid-metal and water 
systems; clad and unclad pressure vessels; and 
examples of high quality techniques for the 
manufacture of nuclear cooling systems. Test 
rigs and loops are also designed and built by the 


last year in Geneva. 
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Fig. 6 Cutaway view and half 
section of the Savannah reactor. 


. Reactor pressure vessel flange. 

. Effective core height. 

. Pressure vessel support skirt 
Control-rod electric motor drives. 
Emergency hydraulic control-rod drive cylinders. 
. Electric drive lead-screw section. 
Enclosure round control-rod gland seals. 
Cruciform boron-steel control rod. 
Water outlet. 

Internal thermal shields. 

Rectangular cans containing fuel rods. 
Flow baffle. 

. Water inlet. 
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swimming pool reactor Lipo, which was built 
by the group and has been in operation at 
AERE, Harwell, for shielding studies, since 
September, 1956. 


Gas Cooled Ship Reactor 


The US Joint Committee on Atomic Energy 
is said to have received a firm proposal for a 
32,700 ton tanker powered by a gas-cooled reac- 
tor. The Isbrantsen Company, the Ford Instru- 
ment Company (Sperry Rand Corporation), 
and the Maryland Shipbuilding and Drydock 
Company have been working on the reactor, 
and are prepared to continue development 
studies for a further year. However, the reactor 
could only be built if federal aid were made avail- 
able. The group plan to avoid the expensive 
land-based prototype stage by building the 
reactor in a separate hull section, testing it, and 
then inserting the entire section into an existing 
conventionally powered tanker. The proposed 
reactor is to be helium cooled, operate at about 
950° F (510° C), and provide superheated steam 
at 640 lb per sq. in abs. and 850° F (450° C). 


Higher Thermal Efficiency for Gas Cooled Reactor 

The thermal efficiency of gas-cooled reactors 
used in conjunction with gas turbines can be 
increased by isothermal expansion of the coolant 
within the reactor core in suitable cooling 
channels of variable cross-section, according to 
an article by F. Winterberg published in 
Atomkern Energie (January, 1959). The surface 
temperature of the cooling channels should be 
uniform throughout to obtain optimum efficiency. 


Babcock Develop British Marine PWR 

Babcock and Wilcox Limited, of London, 
have been working in conjunction with the 
Babcock and Wilcox Company of New York to 
develop a British-made pressurised-water design 
of nuclear propulsion plant for merchant ships, 
based on the American Babcock and Wilcox 
Company's designs. This plant is similar to 
that being built for the N.S. Savannah. Also, 
as announced previously, Babcock and Wilcox 
Limited have, for some time, been collaborating 
under a non-exclusive agreement, with the ship- 
builders, Cammell Laird and Company (Ship- 
builders and Engineers) Limited, in feasibility 
studies on the application of nuclear propulsion 
to merchant vessels. On the Babcock and 
Wilcox Limited stand in the Engineering, Marine, 
Welding and Nuclear Energy Exhibition at 
Olympia this week, will be seen some details of 
a typical pressurised-water design, and it is 
anticipated that during 1959 it will be possible 
to discuss such designs on a firm basis with 
interested shipowners and builders at home and 
overseas. Babcock and Wilcox have also 
carried out studies concerning the use of gas- 
cooled graphite-moderated reactors for ship 





propulsion, and a model of a 60,000 ton tanker 
employing this system is shown in Fig. 4. 

In a paper “ Nuclear Ship Propulsion Pros- 
pects in Great Britain,’ Mr. A. J. Taylor, chief 
projects engineer in the atomic energy depart- 
ment of Babcock and Wilcox Limited, observes 
that it ‘‘ is too early to decide in what manner 
the advanced gas-cooled reactor designs will be 
placed on the marine propulsion market, 
although it is possible that the existing British 
consortia for land power stations would all be 
interested in entering the field. It may, however, 
be some considerable time before competitive 
tendering organisations already well established 
in the marine field are set up for this particular 
design of plant once its feasibility has been 
established. In the interim period, there may 
well be scope for firms currently offering 
American designs and enabling shipowners to 
gain experience at a reasonable cost.” 


Savannah Propulsion Machinery 


The main propulsion machinery for the single- 
screw nuclear merchant ship Savannah is 
reported to have received initial shop tests at the 
works of the De Laval Steam Turbine Co., 
Trenton, NJ. De Laval are subcontractors to 
the Babcock and Wilcox Company (America). 
Construction is also progressing on the hull at 
the yard of the New York Shipbuilding Cor- 
poration. Details of the ship and its nuclear 
propulsion machinery are given in the following 
notes and Table II. (Note: there is some 
conflict in the published figures. Thus, at the 
Nuclear Engineering and Science Conference in 
Chicago, March, 1958, the reactor heat genera- 
tion was given as 68 MW and the temperature 
rise through the reactor as 24-6° F (13:7° ©). 
Steam conditions weré reported at the Geneva 
Conference, September, 1958, to be 475 Ib per 
sq. in and 462° F with a flow of 243,500 Ib per 
hour, as against the Chicago figures quoted in 
the table.) 


Taste IL.—Details of N.S. Savannah 
Hull (Geneva) 


Length overall 595 ft 6 in 
Length b.p. as 545 ft 0 in 
Beam, moulded .. 78 ft O in 
Design draught 29 ft 6 in 
Total displacement oe ea 21,840 tons 
Cargo deadweight (approximate) 9,400 tons 
Number of cargo holds = 7 

Number of passengers 60 to 100 


Standard of subdivision _ e eae .. 2 compartments 
Sustained sea speed at design draft and 20,000 
Ss ar xe oe 


Sm. «. <a Be 20-25 knots 
Propulsion Plant (Chicago) 


Shaft power, s.h.p., max. (normal) 22,000 (20,000) 
Shaft speed, r.p.m. ra ce ee ; 110 
Turbine inlet pressure (dry, saturated steam), 

Ib per sq. in abs. 460 


Main condenser pressure ,in of mercury abs. . 1-5 


Feed-water temperature, 343 
Steam generation: 

For main turbines, Ib per hr 204,625 

For other ‘uses, Ib per hr. $5,325 

Total, Ib per hr. .. 259,950 
Total electrical load, kW aa ey : 1,850 
Primary water mean temperature, “F(C) .. 508 (265) 
Boiler temperature (dry and saturated, “F ((C) 464 (240) 
Reactor Characteristics (Geneva) 
Maximum heat generation, MW és .. 74 
Normal heat generation, MW ‘a oe 
Reactor pressure, Ib per sq. in 1,750 
Primary water flow, g.p.m. ~ .. 19,800 
(ib per hr.) (8 million) 

Primary water mean temperature, F(C) .. 508 (264) 
Temperature rise through reactor, “F (C) 22-5 (12-5) 
Average heat flux, Btu per hr. per sq. ft. 57,100 
Design core life. MWD vs es 52,200 
Hence operating life, days ae = .. 830 
Design cruising time at normal power, days .. 730 
Average thermal neutron flux .. - 8 10"? 
Enrichment, per cent uranium 235 3-6to4 


Emphasis has been on safety. The contain- 
ment vessel, shown in outline in Fig. 5, is 
designed to withstand a pressure of 185 |b 
per sq. in and is 35ft in diameter and 51 ft 
long, with plate varying in thickness from 14 in 
to 4in. It supports lead shielding 6in thick. 
This capsule, which contains the reactor and 
core shielding, the primary coolant loops, 
steam generators, pressuriser, primary circulating 
pumps and auxiliary systems, is located in a 
55 ft compartment amidships, and aft of it is 
the 67:5ft machinery space. The reactor 
pressure vessel is 25 ft 104$in high with an 
inside diameter of 8ft 2in. The secondary 
shielding is of polyethylene, lead, concrete and 
steel, with wood and steel in alternating layers 
as collision pad. The gross weight of the plant 
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is estimated to be 3,650 tons, of which the reactor 
(Fig. 6) represents 600 tons, containment and 
shielding 1,900 tons, and propulsion machinery 
1,150 tons. The reactor core, which contains 
32 elements each 8-9 in square, is a cylinder of 
61 in equivalent diameter by 66in high, and 
the fuel is uranium oxide pellets of about 4 per 
cent enrichment clad in stainless steel (196 rods 
per element). Control is by 21 cruciform 
boron-steel rods. The two steam generators 
are each 20ft long and contain 800 stainless- 
steel tubes each } in in diameter. Expected to 
be completed and the reactor critical in 1960, 
the Savannah is likely to cost over $40 million, 
including $22 million for the development and 
construction of the nuclear plant. The vessel 
will have a range of 300,000 miles during 
34 years before refuelling. Some 18kg of 
plutonium will be recovered per charge. 


Lenin on Trial 


The Soviet nuclear powered icebreaker Lenin 
has recently carried out mooring trials in the 
Leningrad shipyard where she has been built. 
Her commander, Captain Pavel Ponomarev, has 
said that the 16,000-ton 44,000-h.p. vessel will 
be making her maiden voyage ‘“ before long.” 
Using uranium fuel of 5 per cent enrichment, the 
Lenin will not require refuelling for over a year. 

The length of the Lenin is given as 134m, 
the breadth 27-6m, and the loaded draught 
9-:2m. The speed anticipated is 18 knots, with 
propeller speeds of 185 r.p.m. (centre shaft) and 
205 r.p.m. (outboard shafts). Steam at 310° C 
will be supplied from the secondary loops of 
three pressurised-water reactors, one of which 
isa standby. The weight of nuclear plant will be 
3,017 tons, making a total of 5,767 tons for the 
entire propulsion machinery (240 lb per b.h.p.). 
The three screws are driven by 1,200 volt d.c. 
motors, the centre by a double armature 
19,600 h.p. motor and the wing propellers 
each by a 9,800 b.h.p. motor. 


Whaling Ship 


The use of nuclear propulsion for a whaling 
factory ship has been examined. It is suggested 
that an economic feasibility exists in this case, 
where the reactor can supply propulsive power, 
process steam and isotopes for the irradiation 
processing of the whale meat. The proposed 
reactor is a 35 MW (thermal) pressurised-water 
type surrounded by a blanket of indium 115 to 
breed indium 116 for use as an irradiation source. 
(George K. Brokaw and Robert Gordon, 
Aerojet-General Nucleonics, Jean Jeffres, Saclay, 
Balraj Sehgal and Nathan W. Snyder, University 
of California, Nuclear Science Abstracts.) 


Boiling Water Reactor for Propulsion 


A 22,000 s.h.p. boiling-water reactor pro- 
pulsion plant has been designed by the General 
Electric Company (of America) in conjunction 
with George Shop Incorporated for the con- 
version of an existing turbine tanker or for a 
new 39,000 ton ship. Details of the design are 
given in Table III. 


TasLe IIIl.—Details of Boiling Water Reactor Propulsion Chart 


Reactor rated thermal output, MW _.. 59-7 

Total weight of uranium oxide fuel, Ib oo BRS 

Fuel rods per assembly, number af os in aae 

Fuel assemblies in reactor core, numbe A .. 88 

Core diameter, in of is i a 62°75 

Reactor pressure, lb per sq. in 000 

Saturated steam flow, Ib per hr. P 205,645 

Average heat flux, Btu per hr. per sq. ft 76,108 

Net plant thermal efficiency, per cent 27°6 
The reactor control system controls reactor 


power between 10 and 100 per cent of load. 
The fuel comprises slightly enriched uranium 
dioxide pellets fabricated as sintered solid 
cylinders stacked in Zircaloy tubing. The 
reactor vessel is made of carbon steel clad 
internally with stainless steel and is designed for 
a maximum operating pressure of 1,250 1b 
per sq. in. It is estimated that the cost per ton 
of cargo carried for a BWR-propelled ship 
would be $10-80 as against $10-45 for a similar 
conventional ship. Capital costs are about 
$11 million and $15 million respectively. Another 
boiling-water reactor ship study, this time for 





April 24, 1959 ENG NEERIN, 


a 22,640 ton 22,000 s.h.p. ves: 

cost of carrying cargo as 21 to 4: 

for the nuclear ship. In this stuc 

Washington DC, sponsored by Us 

US Maritime Administration, A cyst ows 

reactor systems were considered: (1) Natur 
a 


» has given the 
Per Cent highe, 
ly (Symposium 


circulation, direct cycle; (2) forced ci 
eo , , ‘ U rcul; 
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German Organic Moderated Ship Reactor 


An agreement to make “ joint practi 
preparations for construction of a commer 
ship propelled by an organic-moderated reactor” 
has been signed between the Gesellschaft fi 
Kernenergieverwertung in Schiffbau und Schit 
fahrt mbH (Society for Promoting the Applica, 
tion of Nuclear Energy to Shipbuilding and 
Shipping) of Hamburg and Interatom, a join 
subsidiary of Atomics International Division ' 
North American Aviation and Demag, No 
order has as yet been placed for a ship but a 
land-based reactor installation, of 40 Mw 
(thermal) power, developing 10,000 S.h.p., may 
be built at Geesthacht near Hamburg. The 
plant will be based on designs prepared by 
Atomics International. 


Dutch Nuclear Ship Foundation 


Stichting Kernvoortstuwing Koopvaardij- 
schepen (Foundation for Nuclear Propulsion of 
Merchant Ships) is a research body supported 
by Dutch shipowners and_ shipbuilders, the 
Technical University of Delft, the TNO Organ- 
isation and the Reactor-Centrum Nederland, 
The foundation are working on a project for 
installing a pressurised-water reactor amidships 
in an existing turbo-electric tanker. The vessel 
would be chartered not bought, and the reactor 
would be of United States design. Capital 
expenditure is estimated at 16 million guilders 
(£1-5 million), of which 7-5 million would be for 
nuclear plant and 3-5 million for installation and 
conversion. 


References to Ship Propulsion 


Articles already published in ENGINEERING in 
connection with ship propulsion include a 
report by Mr. B. T. Price of AERE, summarising 
the Geneva Conference papers on this subject 
published on 7 November, 1958 (vol. 186, p. 600); 
a similar report on radiation shielding by Mr. 
J. D. Jones also of AERE (vol. 186, p. 568); and 
a complete survey of the prospects for nuclear 
propulsion by Mr. J. Edwards, head of the 
Naval Section, AERE, Harwell, which appeared 
on 5 September, 1958 (vol. 186, p. 304). Pro- 
pelling Ships by Nuclear Power was the subject 
of an article published in vol 180, p. 859, 1955; 
and studies for the Mitchell cargo submarine 
were treated in Underwater Oil Tankers (vol. 184, 
p. 738, 1957) and Revolutionary Nuclear Engines 
for Underwater Tankers (vol. 185, p. 470, 1958). 
Other references to marine nuclear work in 
Atomic Review are as follows. 


Dreadnought and Skipjack 20 March °59; Rolls-Royce and 
Associates and Vickers Nuclear Engineering 20 Feb. °59; Naval 
chair of nuclear engineering 13 Feb. °59; US propulsion plants 
completed, Dutch marine propulsion foundation, Norwegian ship 
prospect, Dock for Dreadnought 16 Jan. 59; Fiat Ansaldo cargo 
submarine, Japanese studies 9 Jan. °59; Danatom, West Germany 
2 Jan. ’59; French submarine reactor, Prototype reactor for US 
Navy surface vessels 21 Nov. °59; Triton Launched 26 Sep. °58; 
UK, USA, USSR, and France 29 Aug. 58; UK and US exchange 
information, Nautilus and Skate, 22 Aug. °58; Operator for 
Savannah, Transpolar Nautilus 15 Aug. °58; Savannah, Gas- 
cooled ship reactor 18 July °58; Skipjack, French submarine 
4 July 58; Economics of nuclear ships 13 June °58; British 
groups and companies 16 May '58; US-UK exchanges on ships, 
Savannah, US tanker, German freighter 11 April "58; Submarine 
project appointment, Mitchell’s naval propulsion reactor 28 

arch °58; British nuclear ship 21 March °58; Rolls-Royce 
Dreadnought prototype, Gas-cooled marine reactor 7 Feb. ‘58; 
Submarine tanker 3 Jan. 58; Lenin icebreaker, ‘* Nuclear Great 
Eastern’ 20 Dec. 57; Economic comparison 6 Dec. °57; 
Manoeuvring, Control, Xenon poisoning, Auxiliary plant, 
Heavy seas, Charging and discharging, Savannah contract, 
Marine aqueous homogeneous reactor 29 Nov. °57; Neptune 
critical 22 Nov. °57; Reactors for marine propulsion compared 
1 Nov. °57; Neptune 11 Oct. ’57; Marine reactors compared 
4 Oct. °57; Nuclear powered aircraft carrier 30 Aug. 57; French 
Q-244 submarine 9 Aug. ’57; Nuclear tanker (Hawker Siddeley- 
John Brown) 19 July °57; US Naval reactors 26 April °57; 
Nuclear staff for shipbuilding 12 April ’57; Turbines for sub- 
marine prototype 5 April 57; Nuclear merchant ships, nuclear 
submarine, nuclear warship, nuclear admiral, Soviet icebreaker 
22 March °57; Nuclear ships in Britain 1 Feb. °57; Ships and 
submarines 25 Jan. °57; Nautilus 18 Jan. °57; Propulsion reports 
4 Jan. ’57; Ship propulsion survey 24 Aug. °56; Rolls-Royce, 
Vickers Nuclear Engineering, Lido 29 June °56; Soviet ice- 
breaker 1 June °56; Lido 27 April °56; 
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HYDRAULIC MECHANISMS 


Plessey’s New Development Laboratories 


we range of application of hydraulic mech- 

anisms has shown a marked increase in recent 
sass, especially in the field of automatic controls. 
a result of this a number of engineering 
Maes of unit and system design have arisen, 
2 iring both factory and field research. To 
= these requirements, the Industrial Hydrau- 
ics Division of the Plessey Company Limited, 
Cheney Manor, Swindon, have built a new 
jevelopment laboratory, which, together with 





4 mobile field research unit, is devoted entirely 
to this work. 


IN THE FACTORY 


The work carried out by the development 
laboratory is divided into two sections, that of 
prototype development and that of extended 
running under controlled conditions to life 
test the units before release for production. 
The laboratory is equipped to test all types of 
hydraulic equipment such as pumps, hydraulic 
motors with both positive and variable dis- 
placement, valve gear, and rams. The rigs 
contained in the life test section are of a partially 
set form of construction, allowing little variance 
of layout, whereas the rigs of the prototype 
section have been laid down with a view to 
maximum versatility. 

The total machine capacity in the prototype 
section amounts to 275 h.p., consisting of three 
15 h.p. dynamometers and two 25 h.p. dynamo- 
meters. Two of the 75 h.p. machines can be 
coupled to give 150 h.p., and the two 25 h.p. 
machines can be similarly coupled to give 50 h.p. 
In order to reduce the ambient noise level for the 
development staff, the dynamometers have been 
housed in brick encasements These units oper- 
ate at speeds up to 3,000 r.p.m., with the power 
proportional to the speed, and at 3,000 to 5,000 
rp.m. with full power available. The main con- 
trols of the dynamometers are suitably positioned 
immediately in front of the observation windows 
in the encasement. 

_Motor rigs in the life test section are of the 
fixed speed type. A single unit of 75 h.p. may 
be used in conjunction with a gearbox enabling 
up to four pumps to be run from one unit. 
This rig is used for general life testing of the 
pumps and as a source of fluid power for life 
lesting of control valves and auxiliary hydraulic 
equipment. A single 30 h.p. fixed speed motor 
is arranged to transmit power to its driving head 
through a V-belt and pulley mechanism. This 
allows some variation in the final output speed. 
The normal pump life test rig consists of an 
assembly on which four 20 h.p. motors with 
individual drive heads are mounted side by side. 
There is also a ram life test rig consisting of a 
heavy structure frame on which is mounted 
a slave loading ram and the ram to be tested. 
All rigs contained in the life test section are 


adapted for use with automatic control gear in 
order to give 24 hour running without attendance. 

As the hydraulic fluid varies considerably with 
the application, portable tanks are used in the 
prototype section. Built into these tanks is a 
flow measuring gear either of the cylinder 
measuring type or the standard electronic flow 
measuring unit incorporating a positive dis- 
placement flow meter. Fluid tanks are also 
provided with immersion heaters and radiator 
cooling systems to maintain control of the 
temperature of the test fluid during operations. 

As it is becoming more difficult to measure 


Life test rig is de- 
signed for 24 hour 
running with automa- 
tic timing and pres- 
sure cycling gear. 


Mobile — research 
unit carrying out 
field testonlight ag- 
ricultural tractor 
which, to allow 
freedom, is connec- 
ted by some 40 ft 
of electrical cable. 


and inspect component parts of hydraulic units, 
due to the increased precision now used in 
production, a section of the laboratory is devoted 
to the application of precision measuring 
instruments. The present installation in this 
section comprises an optical projection unit for 
the examination of machined forms against 
master plans, and a Talysurf surface measuring 
apparatus on which both surface measurements 
in terms of centre line average, and actual 
indicated forms by the use of graphical reports 
can be obtained. 

To assist in the preparation of good develop- 
ment reports, a section of the laboratory has 
been converted into a photographic darkroom. 


RESEARCH LEADER RETIRES 


Dr. Mervin J. Kelly, chairman of the board of 
directors of Bell Telephone Laboratories, retired 
on the first of this month, after 41 years of 
scientific and administrative service with the 
largest company in the world. Dr. Kelly began 
his Bell System career as a research physicist 
with the research division of the Western Electric 
Company’s engineering department. His early 
work was in the areas of thermionic emission, 
gaseous discharge phenomena and _ electron 
dynamics and, later, applications of acoustics in 
telephony. He served as director of vacuum 
tube development and as development director 
of transmission instruments and_ electronics 
before being named director of research in 1936. 
He became executive vice-president of the 
Laboratories in 1944, president in 1951, and 
chairman of the board in January, 1959. 

Dr. Kelly’s wide experience extends not only 
to research and development relating to com- 
munications but also to major projects for the 
armed forces. He led his company’s work 
during the war when they converted almost 
entirely to military research and development 
programmes. Since the war he has held many 
public service assignments in Washington, par- 
ticularly with the Atomic Energy Commission, 
the Department of Defence, and the Department 
of Commerce. He is chairman of a National 
Academy of Science committee recently formed 
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Equipment in the form of a half plate camera, 
lighting apparatus of both flood and flash type, 
together with processing equipment, is used to 
produce photographs of components under test. 


IN THE FIELD 


The power and versatility of hydraulic systems 
has led to their increased use on mobile equip- 
ment, particularly on agricultural tractors. 
Since these often work under widely varying 
conditions of load, it it important to the designers 
of the hydraulic systems to have a knowledge 
of the conditions under which they are to be used, 
and to have technical data of their behaviour 
under these conditions. For this purpose, the 
Plessey Company Limited have converted a 
Land Rover into a mobile research unit which 
can be operated in the field to measure the para- 
meters of both pressure and fluid flow on a 
hydraulic system, whilst working under the most 





stringent conditions that it is likely to meet. 
The measurements of pressures are monitored 
by electrical transducers giving a voltage output 


as a function of the pressure. These can then be 
displayed on two oscilloscopes in the research 
unit, each having two independent channels with 
d.c. amplification. For recording purposes, 
35 mm strip film cameras are attached to the 
oscilloscopes, each having film speed ranges of 
0-05 to 25in per second. A_ photographic 
processing unit is carried on the Land Rover, 
so that the films can be developed immediately 
after each test run; this ensures that the photo- 
graphic recordings are satisfactory before return- 
ing to the factory for a full analysis of the data. 


Kelly of Bell 


at the request of the Secretary of Commerce to 
survey the research development activities of the 
Department of Commerce. He is also chairman 
of the Statutory Visiting Committee of the 
National Bureau of Standards, and is a member- 
at-large of the Defence Science Board. Dr. 
Kelly is also active in the field of education. He 
is a life member of the Massachusetts Institute 
of Technology Corporation, and a member of its 
executive committee; a trustee of Stevens Insti- 
tute of Technology; and serves on advisory 
committees at MIT, New York University, Case 
Institute of Technology, Columbia University, 
and the New York City Board of Education. 
He is also a member of the New York City 
Health Research Council. 

To honour Dr. Kelly on the occasion of his 
retirement, the American Institution of Electrical 
Engineers and Bell Telephone Laboratories have 
announced the establishment of an annual award 
for achievement in the field of telecommunica- 
tions, to be known as the Mervin J. Kelly Award. 
The first award will be made in 1960. It will 
consist of a bronze medal, a cash stipend of 
$1,000, and a certificate. 

There can have been few scientists who 
have achieved or will ever achieve so much in 
company management. But his success will 
inspire the multitude of scientists to reach out 
for a place at the top. 





CRYOTRONS 


By J. M. LOCK, Ph.D 
Royal Radar Establishment, 


LTHOUGH the word “ cryotron ”’ refers strictly 
to a particular superconducting device 
operating in a manner similar to the ordinary 
relay, it is used here as a more general term to 
cover all the existing devices suitable for use in 
digital computers and based on the phenomenon of 
superconductivity. The article begins with a brief 
summary of the properties of superconductors. 
Certain metals when cooled to a very low tem- 
perature, usually within a few degrees of absolute 
zero, quite abruptly lose every trace of their 
electrical resistance: they are said to become 
superconducting, and the temperature at which 
this occurs is known as the transition tempera- 
ture, T,, of the superconductor. At any tem- 
perature below T, it is found, however, that it is 
possible to restore the normal resistance of the 
metal by the application of a magnetic field larger 
than a certain critical value, H,, which increases 
steadily from zero at the transition temperature 
to a maximum usually of the order of a few hun- 
dred gauss at absolute zero. Because electric 
currents give rise to magnetic fields it follows 
also that a large enough current in a super- 
conducting wire can itself restore resistance in 
the wire, and we can speak of the critical current, 
i,, of a superconducting circuit. Except for 
exceedingly thin wires and films (of the order of 
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10-*° cm diameter or thickness) the critical current 
of a circuit is just that current which will produce 
the critical field, H,, at some point on the surface 
of the superconductor. All superconducting 
computer devices must depend on this non- 
linearity of electrical resistance as a function 
of either applied field or current. 

A digital computer usually needs not just 
non-linear elements, but devices capable of exist- 
ing in at least two stable states, and the impor- 
tant feature required is that these two states 
should be sufficiently different to give adequate 
discrimination. Now the ratio of normal resist- 
ance, R,, of a metal in a field greater than 
critical, to its resistance, R,, in the superconduct- 
ing state, is infinite, since R, — 0; so we might 
suppose that the discrimination between these 
two states, defined as (R,— R,)/(R,+ R,), 
would be 100 per cent. Unfortunately things 
do not turn out quite so nicely as this! What 
we are primarily interested in is computer 
devices capable of extremely rapid switching 
from one state to the other, so that it is not just 
the d.c. impedance, R,, of the superconducting 
circuit which matters, but its impedance at high 
frequencies. This is no longer zero because of 
the self inductance, L, of the circuit, and it is not 
difficult to see that the minimum useful switching 
time of any superconducting device cannot, on 
this account, be less than about L/R,,. 

The cryotron itself (Buck, 1956)! was the first 
superconducting device to be developed, and 
although it has not so far proved possible to 
operate it faster than a few thousand cycles per 
second, it is worth describing in some detail. 
It consists of a superconducting gate wire, 
usually tantalum (T,— 4-4° K), whose resistance 


is controlled by the magnetic field of a coil 
wound on it, made of superconducting wire 
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with a much higher transition temperature. 
Niobium (T,= 8° K) is useful for this purpose. 
Typical dimensions are shown in Fig. 1. The 
critical field of the gate when operating in a bath 
of liquid helium boiling at atmospheric pressure 
(about 4-2° K) is roughly 40 gauss, and the 
control current needed to restore its normal 
resistance (only about 0-01 ohm) is about 
300 mA. The control winding remains super- 
conducting up to a much higher current than 
this, and in fact its resistance is zero under all 
normal operating conditions. 

The important feature of the cryotron is that 
it can be used to control a large current by 
means of a small one, provided that it is suitably 
constructed. To do this it is necessary that the 
field per unit current in the control winding 
(47n, if n is the number of turns per cm) 
should be greater than the self-field per unit 
current at the surface of the gate (4/d, if d is 
the diameter of the gate wire). The ratio of 
these two fields is wd, and this quantity, 
denoted by K, is called the current gain of the 
cryotron. In a cryotron of the dimensions 
shown, K is about 7. Provided that the current 
gain of a cryotron is greater than unity, it can be 
used to control a second identical cryotron, so 
that cryotrons can be used in logical circuits 
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Fig. 2. Basic flip-flop. 
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without the use of additional amplifying devices. 

The simplest such circuit consists of two 
cryotrons connected in parallel with the gate of 
One in series with the control winding of the 
other, and constitutes a bistable element or 
flip-flop (Fig. 2). A current supplied from 
outside can flow either through gate A and 
control winding B, thus holding gate B resistive, 
or through gate B and control winding A, thus 
holding gate A resistive. As it stands, however, 
our flip-flop has no means of controlling the 
current path; to do this we need two further 
cryotrons, C and D (Fig. 3), each with its gate in 
series with one of the two paths, whose control 
windings act as “ write in ” circuits. Furthermore 
to sense the state of the flip-flop we need two more 
cryotrons, E and F, each with its control winding 
in series with one of the two paths, so that their 
gates, when passing a current, act as “ read-out ” 
circuits. The complete flip-flop therefore con- 
sists of six cryotrons. 

The time taken to switch the current in a 
cryotron flip-flop from one path to the other 
depends on the rate at which the current decays 
when resistance is inserted in the first path by 
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Fig. 1 The cryotron 


means of a “ write-in” pulse. This decay rate 
is determined by the self-inductance, L, of the 
control winding and by the normal resistance. 
R,, of the gate wire, and it turns out that the 
complete switching process occupies a time of 
about 7L/R,. Although the dimensions of 
Dr. Buck’s cryotrons are very small, switching 
still takes about 150 microseconds, and it seems 
probable, therefore, that the wire-wound cryo- 
tron will never be a serious competitor in the 
field of ultra high-speed computers (switching 
speeds of less than 1 microsecond, say). An 
even more serious limitation to the speed of the 
cryotron is set by the heating which inevitably 
occurs during the “ write-in ’’ pulse, when resist- 
ance is first inserted into the arm of the flip-flop 
which is still carrying current. Since the rate of 
heating is initially R, /*, where i is the current 
carried by this arm, and since it continues for a 
time of about L/R,, the total heat generated is 
always about Li*. This heat causes warming of 
the gate wire, and it is found in practice that, 
because the maximum permissible temperature 
rise of the tantalum is only about 0-1° K, the 
switching frequency of the flip-flop is limited 
thereby to only about a thousand cycles per 
second. 

It seems probable that the same two factors, 
namely the L/R,, time constant of the circuit, 
and the Li* heat generated per switch, will 
govern the speed of any superconducting device. 
In the wire-wound cryotron they are both too 
large, but a very promising information storage 
device, based on the use of a thin film super- 
conducting circuit, has been developed in which 
they are orders of magnitude smaller. This 
device was invented by J. W. Crowe (1957)’, and 
has now been studied in some detail both at 
IBM in America, and also in this country at the 
Royal Radar Establishment and at the Services 


Fig. 3 Complete flip-flop. 
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ictronics Research Laboratory. It makes use 
f the possibility of setting up persistent currents 
: 4 superconducting circuit, and using the 
tection of these currents to represent the two 
yates required for information storage. 
The Crowe element consists of a thin vacuum- 
sqporated film of tin or lead, of the shape shown 
: Fig. 4a, On a glass or mica substrate. The 
oa states of the element are represented by 
qments flowing in the directions shown in 
figs. 4b and 4c, and are set up by current 
ayises of opposite polarity through the drive 
wire above the crossbar of film, which is closely 
inked inductively with the superconducting 
circuit. Changes of state of the element are 
jetected by means of the pick-up wire beneath 
ihe crossbar. Both drive and pick-up wires can 
themselves be thin evaporated strips of metal 
gparated from the superconducting film itself 
yy evaporated layers of insulator, and in this 
yay their inductive linkage with the super- 
conducting circuit is made as close as possible. 
Under these circumstances, as long as the film 
self remains entirely superconducting, any 
change in the drive current induces a current in 
the film which prevents any change of flux 
through the D shaped holes in the circuit, so 
that no voltage is induced in the pick-up wire, 
and no change of state of the element can occur 
on removal of the drive current pulse. However, 
if the drive current is increased sufficiently, the 
induced current in the crossbar reaches the 
critical current, i,, above which normal resistance 
reappears in the film. As soon as this happens 
the flux through the D’s changes, a voltage signal 
is induced in the pick-up wire, and on removal of 
the drive pulse the element will have changed its 
state. The value of the critical current in the 
crossbar depends on its width and thickness, 
and on the temperature of the surrounding 


Fig.5 Mode of operation of Crowe element, 
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Fig. 4 The Crowe Element. 
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on the leading edge of the drive pulse, so that 
on applying the “read” pulse (C) when the 
element is initially in the “1” state a signal is 
obtained. The “read” pulse (D), however, 
applied when the element is already in the “0” 
state, gives no signal, because throughout the 
pulse the crossbar current is less than + i,, 
and on removal of the pulse the element remains 
in the “0” state. Finally, pulse (E) shows that, 
by suitable choice of amplitude, half-level pulses 
will not disturb the state of the element, so that 
coincident current working, using two drive 
wires for each element, can be used for selection 
of elements arranged in a square matrix. This is 
clearly a most important property if a really 
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helium bath. Work on evaporated tin elements large computer store is to be constructed using 


at the Royal Radar Establishment has shown 
that with a crossbar 0-2 mm wide and about 
2000 A in thickness the critical current can be 
varied Over a convenient range from zero to 
about 4 ampere as the temperature of the helium 
bath is lowered from the transition temperature 
of tin, 3-7° K, to about 2° K. The length of the 
crossbar in this case was 2 mm. 

The mode of operation of the element is 
shown in greater detail in Fig. 5, where the 
drive current, the crossbar current and the 
pick-up voltage are plotted against time for a 
typical series of drive pulses. First, a negative 
or” read *’ drive pulse (A) of sufficient amplitude 
‘0 cause the induced crossbar current to reach 
tS critical value, i,, leaves a negative persistent 
current—j,, in the crossbar (*0” state). This 
current will, of course, flow indefinitely in the 
superconducting film until it is disturbed by a 
lurther drive pulse. A positive or “ write 1” 
pulse (B) reverses the sequence of events and 
leaves a positive persistent current ip in the 
crossbar (“1° state). Every time the state of 
the element is reversed a pick-up signal is induced 


these devices. 

The switching speed of the Crowe element is 
governed by two factors. In the first place the 
rate of decay of the current in the crossbar when 
the latter goes resistive depends on its normal 
resistance, R,, and on the self-inductance, L, 
of the superconducting circuit. Typical values 
for elements of the size mentioned above are 
R, ~ 1/10 ohm and L~ 10° henry so that 
L/R,, ~ 10-* sec. Secondly, as soon as the cross- 
bar goes resistive heat is generated in it, and its 
temperature rises, thus decreasing momentarily 
the value of the critical current. The trailing 
edge of the drive pulse must clearly be delayed 
until the critical current has recovered at least 
very nearly to its full value, or in other words 
until the temperature of the crossbar has dropped 
to the bath temperature once more. This thermal 
recovery time depends on the substrate material, 
and experiments on tin elements at RRE’, 
using a mica substrate and switching pulses 

10°° sec in length, have shown that in this 
case it is less than 3 x 10-* sec. The amount 
of heat generated each time an element is switched 
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is roughly Li,? which, with i, ~ 300 mA, is about 
10-'° joule, and it is probably quite feasible to 
switch such an element at a frequency of 20 Mc/s, 
when the average power dissipation would still be 
only 2 « 10°* watt. When such an element is 
switched with drive pulses of 200 mA amplitude, 
the voltage signals obtained are about 20 mV. 

These superconducting memory elements thus 
satisfy all the necessary requirements for a 
really large and fast computer store, capable of 
a random access time of less than 10~? sec for 
write-in and destructive read-out. This is more 
than 10 times as fast as existing ferrite core 
stores, but of course several formidable problems 
remain to be solved before such a store, contain- 
ing perhaps 10 million elements, can be success- 
fully constructed. 

In the first place the store itself has to be 
immersed in a liquid helium bath, and to obtain 
random access to this number of * bits,” dividing 
them into “ words” and “ digits” in the usual 
way, will require roughly 10° selection circuits, 
even making use of coincident current drive wires. 
This is far too large a number to be brought 
from the helium bath up to room temperature, 
on account of the excessively large heat influx 
which would result, and so it will clearly be 
necessary to develop selection circuits which can 
themselves operate entirely in the liquid helium. 
Provided this can be done the number of separate 
wires brought up to the “ outside world” need 
be no more than about one thousand, which is 
not excessive. It is possible that the low 
avalanche field of certain semiconductors at 
very low temperatures could be utilised to 
provide such selection devices. 

The elements themselves with their associated 
drive and pick-up circuits are certainly compact 
enough to allow a large store to be assembled 
in a reasonable space. 10 million “ bits ” need 
occupy little more than a cubic foot. Much work 
needs to be done, however, to ensure that the 
properties of the individual elements are suffi- 
ciently uniform, and this needs very careful 
control of the evaporation process. Furthermore 
the associated circuitry must be capable of 
transmitting very short pulses without distortion, 
in order to make full use of the inherently high 
speed of the elements. Luckily the planar 
form of the elements lends itself to an arrange- 
ment of drive and pick-up wires as strip trans- 
mission lines, which should be ideal for this 
purpose. 

Finally, the low temperature requirements of 
the store would probably best be met by the use 
of a small built-in helium liquefier of the closed 
circuit type, designed so that on starting up the 
machine the correct working temperature would 
automatically be maintained. The liquefaction 
rate need not be high, since the total power 
dissipation even in a store of the size considered, 
working at 20 Mc/s, and assuming that 100 
elements are switched at once on the average, 
will only be about 0-2 watt; the additional heat 
dissipation due to conduction down leads might 
perhaps increase this figure to | watt, so that 
possibly 2 litres per hour of liquid helium would 
be required during operation. This will not 
present a serious engineering problem. 

It is worth noting that this type of store may 
be capable of working within a factor of ten or 
so of the maximum possible speed of random 
access, set by the ultimate limitation of the 
velocity of light. Assuming that any store of 
reasonable size will require access lines of the 
order of a foot in length, then the access time 
must correspondingly be of the order of a 
millimicrosecond or so. Since it is possible that 
the superconducting store may achieve a random 
access time of 20 millimicroseconds, it may well 
come within striking distance at least of this 
ultimate goal. 


REFERENCES 


1 Buck, D. A., “ The Cryotron,” 482-493, Proc. 
IRE, vol 44, 1956, USA. 

2 Crowe, J. W., “* Trapped Flux Superconducting 
Memory,” 294-303, /BM Journal of Research and 
Development, vol. 4, Oct. 1957, USA. 








552 


MEETINGS AND PAPERS 


Association of Supervising Electrical Engineers 
LONDON 
“* Electronic Equipment of Airfields,’ by E. H. Bruce-Clayton. 
London National Lecture. Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, WC2. Tues., 28 April, 
* 


“ Plastics in the Electrical Industry,” by A. Walters. 
and West of England Branch. 
1 May, 8 p.m. 

HOVE 


Bristol 
Grand Hotel, Bristol. Fri., 


“* Power Factor Correction,” 
Hove and District Branch. 
Hove. 


by J. W. Fletcher. Brighton, 

New Imperial Hotel, First Avenue, 

Thurs., 30 April, 7.30 p.m. 

British Institution of Radio Engineers 

LONDON 
Two papers on “ Electron Microphony,”’ by Professor G. 
Causey and R. S. Page. Medical Electronics Group. London 
School of Hygiene and Tropical Medicine, Keppel Street, 


WCI._ Tues., 28 April, 6.30 p.m.* 

CHELTENHAM 
“Transistor Amplifiers,’ by F. Butler. South Midlands 
Section. 


North Gloucestershire Technical College, Chelten- 


ham. Fri., | May, 7 p.m. 


British Interplanetary Society 

LONDON 
“Inertial Guidance and Its Application to Astronautics,” by 
D. J. Cashmore. Caxton Hall, off Victoria Street, SWI. 
Sat., 2 May, 6 p.m. 

Building Centre 

LONDON 
Film ‘* Rolled Zinc in Architecture,” exhibited by the Zinc 
Development Association. Wed., 29 April, 12.45 p.m. 

Chemical Society 

BIRMINGHAM 
** The Structure and Reactivity of Reduced Metallic Surfaces,” 
by Professor K. W. Sykes. Birmingham Branch. Chemistry 


Department, The University, Birmingham. Fri., 1 May, 
4.30 p.m. 
CARDIFF 

Various papers for discussion. South Wales Branch. Chemis- 


try Department, University College, Cardiff. Mon., 27 April, 
p.m. 
ST. ANDREWS 
** Chemical Effects Due to Fission Fragments,” by Dr. R. 


Spence. St. Andrews and Dundee Branch. St. Salvator’s 
College, St. Andrews. Fri., | May, 5.15 p.m. 


Combustion Engineering Association 
LONDON 


“Economic Purchase of Coal for Small Plants,’ by Dr. G. 


Armstrong. Southern Region. St. Ermin’s Hotel, Caxton 
Street, Victoria Street, SWI. Thurs., 30 April, 10.30 a.m. 
PORTHCAWL 


Brains Trust on “ The Working of the Clean Air Act,” at 


11 a.m.* ** Structural Insulation,” by P. E. Millington, at 
2.15 p.m. Western Region. Seabank Hotel, Porthcawl, 
Glam. Tues., 28 April. 
Faraday Society 
LONDON 


Bourke Lectures: ‘* Surface Diffusion,’ by Dr. Robert Gomer 
(of the University of Chicago). Physical Chemistry Lecture 
Theatre, Imperial College of Science and Technology, South 
Kensington, SW7. Mon., 4 May, 4.30 p.m. 


Helicopter Association 


LONDON 
“Helicopter Noise Suppression,” by H. B. Irving. Royal 
Aeronautical Society, 4 Hamilton Place, WI. Fri., 8 May, 
6 p.m. 
Illuminating Engineering Society 
CARDIFF 
Open discussion meeting on lighting subjects. Cardiff Centre. 


Offices of the South Wales Electricity Board, The Hayes, 


Cardiff. Thurs., 7 May, 6 p.m. 
Institute of Marine Engineers 
BRISTOL 
Films: “‘ Engineering at Calder Hall,’ ‘ Criticality ’and 


** Radioisotopes in 


: Industry.” West of England Section. 
Grand Hotel, Bristol. 


Mon., 27 April, 7.30 p.m. 


Institute of Metals and 
Iron and Steel {nstitute 
LONDON 

A series of papers on ‘ Theoretical Aspects of Sintering.” 
Powder Metallurgy Joint Group all-day meeting. Church 
House, Great Smith Street, Westminster, SWI. Wed., 29 April, 
9.30 a.m. (Postponed from 12 March: tickets not required.) 
Evening Conversazione at 17 Belgrave Square, SW1. Wed., 
29 April. (Restricted to members of the two Institutes and 
their guests: tickets are required for this function.) 


Institute of Metals 
SHEFFIELD 
Chairman’s Address, by Professor R. W. K. Honeycombe. 
Sheffield Local Section. Engineering Lecture Theatre, The 
Ng St. George’s Square, Sheffield. Thurs., 30 April, 
7.30 p.m. 


Institute of Petroleum 
LONDON 
Symposium on “ Submarine Exploration for Oil,’ conducted 


by members of BP Exploration Co., Ltd. Wed., 6 May, 
5.30 p.m.* 


Institute of Refrigeration 

LONDON 
‘* The Handling of Cryogenic Liquids for Rocket Engines,” by 
D. Hurden. Institute of Marine Engineers, Memorial Building, 
76 Mark Lane, EC3. Thurs., 7 May, 5.30 p.m.* 


Institution of Chemical Engineers 
LONDON 
Annual General Meeting, at 10.45 a.m. 


7 for 7.30 p.m. 
28 April. 


Annual Dinner, at 
Park Lane Hotel, Piccadilly, WI. Tues., 


Institution of Civil Engineers 
LONDON 
“A Project for Extending the Nigerian Railway into Bornu 
Province,” by Sir Ralf Emerson. Tues., 28 April, 5.30 p.m.* 
CHESTER 
Annual Branch Meeting. 


t North Western Association. 
Queen Hotel, Chester. 


Thurs., 30 April, 7.30 p.m. 


Institution of Electrical Engineers and 

British Nuclear Energy Conference 

LONDON 
Convention on ‘“‘ Thermonuclear Processes,” at Institution of 
Electrical Engineers, Savoy Place, Victoria Embankment, 
WC2. Wed., 29 April ; and Thurs., 30 April; at 10 a.m. 


Institution of Electrical Engineers 
LONDON 


“* Field Strengths Required for the Reception of Television in 
Bands I, Ul, [V and V,”’ by G. F. Swann. Radio and Tele- 
communication Section. Mon., 27 April, 5.30 p.m.* 
Discussion on ‘‘ Microwave Radiation Hazards.” Medical 
Electronics Discussion Group. Fri., 8 May, 6 p.m.* 

Annual General Meeting and Film Display. London Graduate 
and Student Section. Wed., 6 May, 6.30 p.m.* 

BELFAST 
Annual General Meeting. Northern Ireland Centre. David 
Keir Building, Queen’s University, Stranmillis Road, Belfast. 
Tues., 5 May, 6.30 p.m. 

EDINBURGH 
Annual General Meeting. 


South East Scotland Subcentre. 
Carlton Hotel, 


North Bridge, Edinburgh. Tues., 5 May, 


7 p.m. 

LEEDS 
Annual General Meeting. North Midland Centre. Offices of 
the Central Electricity Generating Board, Leeds. Tues., 
5 May, 6.30 p.m. 

MANCHESTER 


Annual General Meeting. “ Electrical Supplies to Power 
Station Auxiliaries,” by D. 2 wison. North Western 
Centre. Engineers’ Club, Albert Square, Manchester 2. 
Tues., 5 May, 6.15 p.m.* 

WEYMOUTH 


Open Meeting. Southern Centre. South Dorset Technical 
College, Weymouth. Fri., 1 May, 6.30 p.m.* 


Institution of Electronics 
LONDON 


“* Measurements in Aviation Physiology,” by G. H. Byford. 
London Division. University of London Institute of Educa- 
tion, Malet Street, WCI. Thurs., 30 April, 7 p.m. 


Institution of Heating and Ventilating Engineers 
GLASGOW 
Annual General Meeting. ‘* Applications and Limitations of 
Packaged Boilers,” by A. Wilson. Scottish Branch. Building 
Centre, 425 Sauchiehall Street, Glasgow, C.2. Tues., 28 April, 
7 p.m. 


Institution of Mechanical Engineers 
LONDON 


Discussion on “* Extended University Courses for the Better 
Graduate.”” Education Group. Tues., 28 April, 6 p.m* 
Discussion on ** Industrial Finishing.” Industrial Adminis- 
tration and Engineering Production Group. Wed., 29 April, 
6 p.m. 


Institution of Production Engineers 
LONDON 


1959 George Bray Memorial Lecture on ‘ The Search for 
Productivity in a Food Industry,” by Mark Bogod. Royal 
Commonwealth Society, Northumberland Avenue, WC2. 
Wed., 29 April, 6.30 p.m. 
MANCHESTER 
*“* Productivity in the Cotton Textile Industry,” by Allan 
Ormerod. North Western Region. Manchester College of 
Science and Technology, Manchester. Mon., 27 April, 7 p.m. 
Institution of Public Health Engineers 
HARROGATE 
Royal Sanitary Health Congress. ‘* The Treatment of Strong 
Organic Wastes by Anaerobic Digestion,’ by A. E. J. Pettet, 


J. G. Tomlinson and J. Hemens. Hotel Majestic, Harrogate. 
Mon., 27 April, 5.30 p.m. 


Institution of Railway Signal Engineers 
BRISTOL 


Annual General Meeting. ‘‘ Modern Trends in the Design 
of Signalling Apparatus,” by E. J. Harris. Bristol Centre. 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 
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Bristol Temple Meads Station, Brist< Mon., 27 
p.m.* 5 Apr 


Institution of Structural Engineers 
BIRMINGHAM 
** Future Trends in Structural Engineering,” 
Redshaw. Midland Counties Branch. 
Engineering, The University, 
10 a.m. 


by Professor § 
inch. Department of ¢;, 
Birmingham. Fri, g Ma 


Junior Institution of Engineers 

LONDON 
“* A Peep Behind the Iron Curtain,” illustrated, by G, y R 
ards. Fri., 1 May, 7 p.m.* — 

Leeds Metallurgical Society 

LEEDS 
Annual General Meeting. ‘“ Electric Meitin 
F. S. Leigh. Chemistry Wing, The Univ 
Thurs., 7 May, 7.15 p.m. 


Physical Society 


& Furnaces,” , 
ersity, Leeds > 


LONDON 
* The Handling of Cryogenic Liquids for Rocket Engines,” }y 
D. Hurden. Low Temperature Group. Institute of Marin: 
Engineers, Memorial Building, 76 Mark Lane, EC3. Thur, 
7 May, 5.30 p.m.* 


Reinforced Concrete Association 
BRISTOL 
** Precasting in Concrete Framed Construction,” by J, F 
Greining and R. Westbrook. West of England Branch 
New School of Engineering, The University, Bristol. Thur 
30 April, 6 p.m.* 
Royal Aeronautical Society 
LONDON 
Discussion on ‘* The Electronics of Guilded Missiles.” Instity. 
tion of Civil Engineers, Great George Street, SWI. Mon, 
27 April, 6. p.m.* 
Royal Institution 
LONDON 
** The Antarctic,” by G. de Q. Robin. 


Royal Society 


Wed., 29 April, 9 p.m 


LONDON : : 
Various short papers for discussion. Thurs., 30 April, 4.x 
p.m.* 2 4s . 
Royal Statistical Society 
SHEFFIELD i 
Annual General Meeting. ‘‘ A General Simulation Pro. 


gramme,” by Dr. K. D. Tocher. Sheffield Industrial Applica. 


tions Group. Grand Hotel, Sheffield. Thurs., 30 April 
7 p.m. 
Society of Chemical Industry 
LONDON 


Annual General Meeting and Chairman’s Address by S. G 
Clarke. Corrosion Group. Wed., 6 May, 6.30 p.m. 


Society of Engineers 
LONDON ee ; 
‘* Grouting and Civil Engineering,” by D. J. Ayres. Geological 
Society, Burlington House, Piccadilly, Wl. Mon., 4 May, 
5.30 p.m.* 


Society of Instrument Technology 
LONDON : = 
** Measurements in the Photographic Industry,” by M. E. F 
Howarth and P. B. Watt. Manson House, Portland Place, 
Wi. Tues., 28 April, 6 p.m.* 


CHESTER nN ae ; ; 
Annual General Meeting and Film Evening. Chester Section. 
Grosvenor Museum, Grosvenor Street, Chester. Wed, 


29 April, 7 p.m. 
Southampton Metallurgical Society 
SOUTHAMPTON ; 
Annual General Meeting, followed by a_ social function. 
Small Physics Lecture Theatre, The University, Southampton. 
Thurs., 7 May, 7.15 p.m. 
Television Society 
LONDON ee 
Annual General Meeting. Cinematograph Exhibitors’ Associa- 
tion, 164 Shaftesbury Avenue, WC2._ Fri., 8 May, 7 p.m. 


Meetings 
Particulars for this feature should 


reach the Editor not later than three weeks before the date of the meeting. 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WCIl. (LANgham 5927.) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCl. (MUSeum 1901.) 

British Interplanetary Society, 12 Bessborough Gardens, London, 
SWI. (TATe Gallery 9371.) 

British Nuclear Energy Conference, 
London, SWI. (WHitehall 4577.) 
Building Centre, 26 Store Street, London, WCIl. (MUSeum 

5400.) 


Great George Street, 


Chemical Society, Burlington House, Piccadilly, London, WI. 
(REGent 0675.) 

Combustion Engineering Association, 6 Duke Street, St. James’s, 
London, SWI. (WHItehall 5536.) 

Faraday Society, 6 Gray’s Inn WC. 
(CHAncery 8101.) 

Helicopter Association of Great Britain, 4 The Sanctuary, 
London, SWI. (ABBey 5160.) 

Illuminating Engineering Society, 32 Victoria Street, London, 
|W (ABBey 5215.) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493.) 

Institute of Metals, 17 Belgrave Square, Swi. 
(BELgravia 3291.) 

Institute of Petroleum, 61 New Cavendish Street, London, W1. 
(Langham 3583.) 

Institute of Refrigeration, New Bridge Street 
Bridge Street, London, EC4. (CENtral 4694.) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 
SWI. (BELgravia 3647.) 

Institution of Civil Engineers, Great George Street, London, 
Ss (WHltehall 4577.) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (TEMple Bar 7676.) 

Institution of Electronics, 78 Shaw Road, Thornham, Rochdale, 
Lancs. (Oldham Main 6661.) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158.) 

Institution of Mechanical Engineers, | Birdcage Walk, St. James’s 
Park, London, SWI. (WHltehall 7476.) 


Square, London, 


London, 


House, New 


Institution of Production Engineers, 
London, W.!. (GROsvenor 5254.) 
Institution of Public Health Engineers, c/o The Portman 
Building Society, 39 Portman Square, London, WI. 

Institution of Railway Signal Engineers. Apply to Mr. R. L 
Weedon, 222 Marylebone Road, London, NWI. (AMBas- 
sador 7711.) : 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, SWI. (SLOane 7128.) . 

Iron and Steel Institute, 4 Grosvenor Gardens, London, SWI. 
(SLOane 0061.) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SWI. (VICtoria 0786.) 

Leeds Metallurgical Society. Apply to Dr. P. 
University, Leeds. 

Physical Society, | Lowther Gardens, South Kensington, London, 
SW7. (KENsington 0048.) 

Reinforced Concrete Association, 94-98 Petty France, London, 
SWI. (ABBey 4504.) : 

Royal Aeronautical Society, 4 Hamilton Place, London, wi. 
(GROsvenor 3515.) 


10 Chesterfield Street, 


Feltham, The 


Royal Institution, 21 Albemarle Street, London, WI. (HYDe 
Park 0669.) 

Royal Society, Burlington House, Piccadilly, London, WI- 
(REGent 3335.) ; 

Royal Statistical Society, 21 Bentinck Street, London, wi. 


(WELbeck 7638.) 

Society of Chemical Industry, 14 Belgrave Square, London, sw. 
(BELgravia 3681.) 

Society of Engineers, Abbey House, Victoria Street, London, 
SWI. (ABBey 7244.) 

Society of Instrument Technology, 
London, WI. (LANgham 4251.) ' 

Southampton Metallurgical Society. Apply to Mr. S. = 
Hallwood, Folland Aircraft Ltd., King’s Avenue, Hamble, 
Hants. 


Television Society, 


20 Queen Anne Street, 


166 Shaftesbury Avenue, London, we? 


(TEMple Bar 3330.) 
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On the Shelf 


By Frank H. Smith 


From Soviet News (13 March) we learn that the 
USSR Academy of Sciences (there’s no getting 
away from the body) has set up a national com- 
mittee on automatic controls. It will hold what 
is described as the first international congress on 
automatic controls in Moscow, 25 June to 5 July 
next year. Three hundred papers will be sub- 
mitted. Russian librarians have their troubles 
too. In the 16 March issue we learn that the 
Foreign Languages Publishing House contem- 
plates quite a number of books by English 


authors, including Maugham’s Of Human 
Bondage. Eight out of ten for unconscious 
humour. 


It is more or less an accepted fact (and there- 
fore probably no longer true) that American 
firms make the results of their researches known 
with greater freedom than their English counter- 
parts. Take, for instance, the Cook Electric 
Company of 2700 Southport Avenue, Chicago 
14, Ill. Every now and again they produce a 
Technical Review, the latest of which, Volume 5 
Number | of December, 1958, is entitled 
“ Analytical Techniques for Systems Studies ” 
by Bellamy, Clark and Bohan. Fourteen pages, 
14 figures, at a dollar the lot. 

British Standard 350, Part 1, is entitled ‘** Con- 
version factors and tables (basis of tables; con- 
version factors).”” It costs 15s and there is not 
much more I need say. But I will point out that 
this is only Part | and runs to 114 pages. ‘In 
the meantime (i.e. awaiting Part 2 with detailed 
tables) the detailed tables of the 1944 edition will 
still be serviceable and are obtainable at the 
reduced price of 7s 6d.”” Those of you who have 
the 1944 should have a corrigendum to stick in. 

Aluminium News, the little bulletin issued in 
the interests of the companies associated with 
Aluminium Limited (Box 6090, Montreal) is 
quite an unpretentious affair of about eight pages 
each month but Ill say this for it—it does 
produce an index, which is more than can be 
said for a high percentage of reputable journals 
on the other side of the ditch. 

The Oxford Dictionary folk have published 
their third list of words for which they want 
earlier references. Now that they’re up among 
the B’s it’s getting a bit more exciting (“* B”’ as 
in blood group, to “ breath-group” as_ in 
phonetics). Nice words like belly-flop (any 
advance—or retreat—on 1947?) and_ bastard 
“in trivial use.”” What’s trivial use for Pete’s 
sake? I rather like battle-axe (termagant) but I 
am sure somebody will come up with an earlier 
reference than 1952. If you want to help, write 
to The Editor, Oxford English Dictionary 
Supplement, 40 Walton Crescent, Oxford. 

Those Americans are at it again. American 
Aviation, which has contrived to get by on that 
name since about 1937, will be Airlift from 
April. Wayne Parrish—one of the best known 
names in American aeronautical journalism— 
telis us in his editorial that Airlift simply 
means “* transportation by air.” So what? | 
think he’s being rather disloyal to a title that 
has given itself to the whole publication business 
that Parrish runs—American Aviation Publica- 
tions Inc. And it’s damned silly to change the 
title quarter way through a year. That is what 
really irks me as a librarian. 

A bundle of interesting papers from the 
Society of Technical Writers and Editors Inc. 
(P.O. Box 3706, Beechwold Station, Columbus 
I4) includes a “ Bibliography of Technical 
Writing, 1945-1957.” I think it is gratis. 

I suppose the British Interplanetary Society 
can afford to be a bit cock-a-hoop now and this 
sentiment is exemplified by their expansion from 
a humble grey 9 by 6 journal to a bright blue 
Il by 8 effort. And the best of luck to them. 
They've been scoffed at for years and gone steadily 
ahead with really scientific and erudite papers. 
lexpect the Flying Saucer Review is only awaiting 
Its chance to say “I told you so.” 


553 


Book Reviews 





HIGH VACUUM 


Fourth National Symposium on Vacuum Tech- 
nology: Transactions. Edited by WILFRED G. 
MATHESON. Pergamon Press, 4 and 5 Fitzroy 
Square, London, W1. (90s) 


The impetus given by the atomic energy pro- 
gramme and its associated projects has led in 
recent years to notable advances in the field of 
industrial high vacuum. A branch of engineering 
which hardly existed 15 years ago is continually 
finding wider application. The increasing interest 
in vacuum techniques is indicated by the 
fact that the attendance (about 600) at the 
Fourth National Symposium on Vacuum Tech- 
niques, held at Boston, Massachusetts, in 
October, 1957, and sponsored by the American 
Vacuum Society, was almost double that at the 
first symposium held in 1954. This volume 
contains the complete proceedings of the 
symposium. Twenty-eight papers were presented, 
the majority of them by American authors. 

It is now generally recognised that sorption 
phenomena play an important role in both the 
production and the measurement of high vacua. 
The attainment of pressures of 10° *mm Hg 
and below in demountable systems is largely 
dependent upon the removal of molecules which 
are adsorbed on the surfaces inside the vacuum 
system, these molecules being mainly water 
vapour and organic hydrocarbon vapours from 
gaskets and possibly from the diffusion-pump 
oil. Further reduction in pressure, say below 
10 *mm Hg, may involve the removal of 
chemisorbed gas molecules such as oxygen, 
carbon dioxide, nitrogen and others. Current 
developments in ultra high vacuum techniques 
therefore require greater knowledge concerning 
surface phenomena. On the other hand, high 
vacuum techniques make it possible to exploit 
fruitful methods of research into the physics 
and chemistry of surfaces. One such approach 
is the investigation of the apparently anomalous 
properties of evaporated metal films—these 
include unusually high resistivities, low or 
negative temperature coefficients of resistance 
and unexpected optical characteristics. Such 
films have also been widely used in studies of 
adsorption and surface reactions. 

All these aspects are touched upon by con- 
tributions in the first, the largest of three sections 
in the volume under the general heading “* Scien- 
tific Basis of Vacuum Techniques—Applications 
to Scientific and Applied Research.” Other 
developments also mentioned include fundamen- 
tal studies aimed at elucidating the mode of 
operation of high vacuum pumps with the object 
of improving their performance. 

In the second section (** Methods and Tech- 
niques for Obtaining and Measuring High 
Vacuum—Industrial Applications *’) the subjects 
discussed range over the use of getter-ion 
pumps and steam jet ejectors for producing high 
vacua, the problems encountered in large-scale 
metallising processes, and the vacuum drying, 
degassing and impregnation of paper-insulated 
electrical components on a commercial scale. 
This latter process has been extensively developed 
in Germany over the last two years, much of 
the work being based on American experience 
on high vacuum distillation techniques. It is 
shown how the vacuum process can be evaluated, 
both technically and economically, to produce 
for given materials the particular final condition 
which is required (in terms of dielectric pro- 
perties). In the process of vacuum metallising 
one of the most commonly used metals, 
aluminium, poses problems because of its 
extreme reactivity with the container vessel at 
the temperatures required for efficient evapora- 
tion (namely above 1,200 C) and some of the 
methods used in an attempt to overcome this 
disadvantage are discussed. The performance 
characteristics (but not detailed design), instal- 
lation, opera:ional and maintenance costs of steam 
jet ejectors are discussed in some detail. This 
type of pump is becoming increasingly used in the 


vacuum metallurgy industry in the United States, 
where relatively large pumping capacity is 
required, as for example, in steel mills and 
foundries. With multistage units (typically, 
six stages) operating pressures of less than 
10 microns (10°? mm Hg) and pumping speeds 
in excess of 250,000 cu. ft per min are possible. 
It is claimed that the maintenance costs on steam 
jet ejectors are relatively low even for “* dirty” 
processes when contamination, either in the 
form of particulate matter (dirt and metallic 
particles, for example) or corrosive gases, is 
inevitable. Their main disadvantage is the 
possibility of water vapour back-diffusing into 
the system but this can be prevented by suitably 
adjusting the operating conditions. 

Much progress has been made since the 
original application of vacuum heat treatment to 
the purification of titanium and in the last 
section (“* Industrial Applications **) the evolution 
of commercial vacuum furnaces is_ briefly 
reviewed, as well as the basic principles involved 
in the main vacuum heat treatment processes— 
induction melting, arc melting and stream de- 
gassing. Briefly, induction melting is used for 
the production of relatively small amounts of 
material where composition control is essential. 
In vacuum arc remelting, gaseous concentrations 
in the metal (oxygen, nitrogen, hydrogen) are 
greatly reduced, as a result of which metals such 
as molybdenum, niobium and vanadium become 
workable. Stream degassing, also known as 
vacuum casting, is used mainly to reduce the 
hydrogen content of steel. This refinement is 
brought about when the molten metal is released, 
by pouring, into a vacuum chamber evacuated 
to a pressure of 1mm Hg or below. Large 
quantities of gas are released—a typical figure 
being of the order of 10,000 cu. ft per ton of 
metal. The stream degassing process is of some 
significance economically in that it enables 
tonnage quantities of steel (up to 250 tons) to 
be refined in a single heat. 

It has only been possible to indicate briefly 
the diversity of subjects covered by the sym- 
posium. The presentation of the present volume 
follows closely that of the three preceding volumes 
and it provides with them a useful source of 
information on many aspects of high vacuum 
engineering and also on current industrial 
application of vacuum techniques, more especially 
in the United States. A minor lapse has resulted 
in Fig. 1 on page 6 being printed upside down, 
but otherwise the photographs and diagrams are 
numerous and well produced. 


MATERIALS TESTING 


Handbuch der Werkstoffpriifung. Vol. I:- Priif- 
und Messeinrichtungen (Handbook of Materials 


Testing. Vol. 1: Qualitative and Quantitative 
Instrumentation). By E. Siepet and N. 
Lupwic. Berlin 1958. Springer-Verlag (Hei- 


delberger Platz 3, Berlin- Wilmersdorf, Germany) 

(148-50 DM) 

This is a completely revised edition of the 1939 
edition and deals with the practical aspect of 
methods and appliances for material -testing in 
general. The complete handbook now com- 
prises five volumes. Four of these are available 
in second revised editions; the fifth and new 
volume is about to be published. 

Professor Dr.-Ing. E. Siebel, the general 
editor, is director of the Government institute 
for materials testing at the Technical University 
of Stuttgart; his collaborator in the present 
volume is in charge of the German standards 
committee for materials testing. The various 
sections are written by 23 experts in the different 
fields. The second edition of the first volume 
is enlarged by the inclusion of metallography 
as well as chemical and spectrochemical testing. 
These were formerly parts of the second volume. 
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Added, too, are chapters on ultrasonic and 
inductive (vortex-current) testing. 

Treated in this volume are: the standard 
constant-load testing appliances (for tension, 
compression, bending, reversal bending, shear, 
torsion and hardness); shock-loading machines; 
a brief historical survey on the testing of materials 
(giving due credit to British work), and special- 
ised instrumentation for qualitative determina- 
tions. Some 90 pages are devoted to vibration 
testing, with no mention of the subject * Ermii- 
dung * (fatigue) given in the index, and it appears 
that modern work in this most important 
subject is not adequately taken into account. 
Fully treated are: hardness testing; the checking 
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and evaluation of testing machines in general; 
the measurement of deformations (including 
strain-gauge and brittle-lacquer practice); photo- 
elasticity; strain determination by X-rays; 
gamma-ray investigations (with betatrons and 
isotopes); magnetic-flux testing methods; metal- 
lography including electron and emission micro- 
scopy; methods for determining changes of 
state, and other topics. Since a handbook of 
this kind is generally used for reference, the 
separation of names and subject in two indexes 
is unsatisfactory. 

This carefully edited and fully authoritative 
handbook is written for the practical engineer, 
and theory is kept to a minimum. 


COMBUSTION RESIDUES 


Schlakenkunde (Textbook on 
By WILHELM GuMz, HELMUT KiRSCH and 
MARIE-THERESE MACKOwSkKyY. Berlin 1958. 
Springer-Verlag, Heidelberger Platz 3, Berlin- 
Wilmersdorf, Germany. 422 pp. with 167 Figs., 
two-colour table, appendices, glossary, name 
and subject indices. (DM 48) 

This is a comprehensive and timely textbook on 
all forms of furnace or combustion chamber 
wastes such as ashes, slags, external-boiler or 
fire-grate deposits and all sorts of dusts shed by 
chimneys, funnels and stacks. The approach is 
typically German: very thorough, with full 
consideration of all aspects; the subject matter 
is sifted with very fine sieves indeed—in both 
senses. The three authors are research workers 
in the Ruhr coal industry; Professor Mackowsky 
is a university lecturer in addition. 

The chapters consider coal, coal minerals and 
lignite; the ashes left by solid fuels; the methods 
for investigating them mineralogically and 
technologically; the behaviour of coal minerals 
when heated; the constitution of slags and 
external boiler deposits, in terms of their chem- 
istry, mineralogy and petrography; the rep- 
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resentation and evaluation of experimental 
results; the theory of deposit formation; the 
discussion of measures for the prevention of 
slag-clogging (clinkering) and of deposits on 
heating surfaces, from the combustion of coal, 
coal dust, lignite and oils (including a con- 
sideration of gas-turbine problems); and _ the 
uses of combustion wastes. 

One appendix refers to details of chemical 
investigation methods giving particulars for 
complete waste analyses, including those for 
rapid determinations. A second appendix is 
a welcome glossary of technical and mineralogical 
terms. This provision does, of course, widen 
the scope of the book because it renders it even 
more understandable for the average engineer. 
The book is not only of interest to the combustion 
or clean-air specialist or for the mineralogist, 
but also to those who deal with ceramics for 
heat-resisting or building purposes, for designers 
of gas turbines, and so on. It is written with 
admirable clearness, considers the international 
work in the field, and quotes all available liter- 
ature in related domains. Adequate considera- 
tion is given to British research. 


BUILT TO HANDLE SHIPS 


Introduction to Dock and Harbour Engineering. 
By RoLT HAMMOND. Thomas Nelson and Sons 
Limited, Parkside Works, Edinburgh, 9. (25s) 

* This book deals with all aspects of dock and 
harbour design and the problems which confront 
engineers, dock and port authorities, and every- 
one concerned with the organisation of marine 
trade.” So claims a statement on the book 
cover. It is no discredit to Mr. Rolt Hammond 
that he has not accomplished this impossible 
task in the 155 pages of his Introduction to Dock 
and Harbour Engineering, for docks and harbours 
are complex organisations calling for a wide 
range of civil, mechanical and electrical skills 
in their construction and maintenance as well 
as an extensive specialised knowledge in purely 
maritime structures. An introduction to this 
vast subject can at best only be an attempt to 
indicate some of the many problems involved 
and how they are tackled and Mr. Hammond's 
effort to do this is only partially successful. 

The volume is one of Nelson’s Nautics, “a 
series of monographs designed to give those who 
are concerned with shipping in any of its aspects 
a full factual survey of the way in which ships 
operate,” according to a preface by the general 
editor. One assumes, therefore, that the volume 
is to be read by non-engineers, yet the book is 
besprinkled with terms such as “cusecs,”” 
** normal pressure,” ** berms,”’ ‘* unconfined com- 
pressive strength ** and so on, which a layman 
must find unintelligible, and what is he to make of 
such a phrase as * the storm waves change from 
waves of oscillation to waves of translation **? 

An obvious difficulty facing the author of a 
work of this nature is one of selection. In his 
book Mr. Hammond displays an unfortunate 
lack of balance. In several pages describing 
diving dress he goes into considerable detail— 
“Care must be taken in storing dresses. First 


they should be cleaned by scrubbing with soapy 
water ...,° yet diving bells receive scanty 
mention and such an important subject as steel 
sheet piling only a passing reference. Perhaps 
the author has deemed it advisable to concen- 
trate on subjects more obviously attractive to 
the uninitiated and indeed in a chapter entitled 
“The Harbour Engineer in War,” the descrip- 
tion of the organisation and construction of 


Mulberry Harbour cannot fail to hold the 
interest of engineer and layman alike. Other 
subjects excellently dealt with are transport 


facilities in and to ports and speeding the turn- 
round of ships. Chapters are included on oil 
handling in ports, mechanical handling, dock 
cranes and dredging. (The author uses the 
American “ dredge** rather than “ dredger ” 
more normal in English usage—and familiarity 
with American practice rather than British 
appears to be evidenced in the chapter on 
* Planning the Harbour *’). 

The book contains an index, which is not, 
however, very comprehensive. References are 
given in the form of footnotes but the author 
indulges in the irritating habit of making such 
remarks as “ Tooth has summarised the main 
factors affecting rate of discharge . . .”° without 
giving any reference or indicating who Mr. Tooth 
is. Experienced maritime engineers and opera- 
tors will be acquainted with Mr. Tooth’s contribu- 
tions to mechanical handling studies, but most 
of those seeking to be introduced by Mr. Ham- 
mond to dock and harbour engineering can 
hardly be expected to be so and must suffer some 
frustration at this inexplicable assumption that 
they are. 

Mr. Hammond's book is useful but it cannot 
be said to fulfil the need of a brief but well 
constructed and coherent introduction to mari- 
time engineering. 
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NEW BOOKS 


The Running and Maintenance of the Marine 
Engine. By JOHN LAMB. Sixth Edition, Rewritt 
Charles Griffin and Company Limited, 4) _ 
Lane, London, WC2. (58s) . 

The revision of this well known “ working tog|” for 

ships’ engine-room staff was completed by the la 

Mr. John Lamb shortly before his death, It = 

first published in 1920; and the previous edition 

published in 1939, ran to seven impressions, 


Linear Programming Methods and Applications, " 
Sau I. GAss. McGraw-Hill Book Compan 
Incorporated, 330 West 42nd Street, New York % 
NY, USA; and McGraw-Hill Publishing Compan 
Limited, 95 Farringdon Street, London, ECA 
(SOs 6d) 
“Programming problems are concerned with the 
efficient use or allocation of limited resources ig 
meet desired objectives,” a linear Programming 
problem is one which can be stated by a mathematic, 
model or description. This textbook introduces the 
method in a manner suitable for students of first yea, 
degree courses in mathematics. The material has 
been presented in three parts: introductory, method 
both theoretical and computational—and applica. 
tions. 


TRADE PUBLICATIONS 


Copies of any of the following trade publication 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Components 


Locknuts. § WHITEHOUSE INDUsTRIES LtD., Ferry. 
bridge, Knottingley, Yorks. ‘ Philidas” self. 
locking nuts. Range includes B.A., BSW, 


B.S.F., U.N.C., and U.N.F. series in brass, stain. 
less steel, mild steel, or light alloy. Catalogue. 

Mechanical Seals. CRANE PACKING L1D., Slough, 
Bucks. Catalogue and reference book of mechani- 
cal seals for most fluids; nearly 300 chemicals 
listed with the appropriate seal material. Charts 
of sizes, power losses, temperature and _ pressure, 
included. 

High Capacity Bearings. POLLARD BEARING Co. Ltp,, 
Ferrybridge, Knottingley, Yorks. ‘* Max-Load” 
high capacity roller bearings; loadings up to 
175,000 Ib. Brochure includes selection chart as 
well as dimensions and also tables of equivalent 
American sizes. 

Bellows Joints. SAMSON CONTROLS LTD., 19 Borough 
High Street, London, SEI. Metal bellows expan- 
sion joints made from seamless drawn copper 
bronze alloy. Range of sizes. Leaflet. 

Cam_ Followers. INSLEY (LONDON) Ltb., 21-22 
Poland Street, London, WI. ‘* Nadella” needle 
and roller bearings for use in cam follower assem- 
blies. Sizes from 7-3 mm bore upwards. Leaflet. 

Bearing Equivalents. POLLARD BEARINGS LTD. 
Ferrybridge, Knottingley, Yorks. —Interchangea- 
bility tables of bearings in tractors and farm 
equipment generally. All American makes are 
included with their reference numbers and Pollard 
equivalent. Ref. 1t3/8/58. Also tables for clutch 
and fan and water pump bearings for American 
vehicles and tractors. Ref. CWEPS/IT/3/S8. 

Clutches. ReNoLD CHAINS Ltp., Renold House, 
Wythenshaw, Manchester. ‘* Sprag” clutches for 
all duties. Capacities 50 Ib-in to 136,000 lb-ft. 
Catalogue with tables and installation notes. 

Palnuts. THE PALNUT Co. Lrtp., Palnut Works, 
Arthur Street, Hove, 3. Palnuts for locking 
against vibration, Leaflet gives examples of use on 
tank wagons. 

Remote Control Valves. RotTorK ENGINEERING CO. 
Ltp., Widcombe Manor, Bath. Electrical actu- 
ator for the remote control of pipeline valves. 
Range for all sizes of steam, gas, or liquid systems. 
Booklet. 

Industrial Hose. BTR INpustries Lrp., Herga 
House, Vincent Square, London, SWI. Industrial 
hose of rubber or thermoplastics materials; all 
sizes up to 18 in internal diameter. Fabric or wite 
reinforced; bursting pressures up to about 3,000 Ib 
per sq. in. Illustrated catalogue. 

Stoneware. DOULTON INDUSTRIAL PoRCELAINS LTD., 
Wilnecote Works, near Tamworth, Staffs. Chemt- 
cal and industrial stoneware containers and plant, 
tanks, cocks, pipelines, towers, filters, etc. Illus- 
trated catalogue. 

Springs. CockBURNS (SPRINGS) LTD., Meiklewood 
Road, Cardonald, Glasgow, SWI. Springs of all 
forms and most materials. Folder. 
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MATERIALS 


Continued from page 504, 
17 April 


At the Olympia Exhibition 


At the time of publication of this issue, the 
Engineering, Marine, Welding and Nuclear 
Exhibition is entering: the second half of its 
iS day stay at Olympia. In last week's issue 
details were given of some of the new materials 
and their applications as featured at the exhibi- 
ion. Here are more—representative of all the 
branches of engineering denoted by the exhibi- 
tion’s title. 
FREE CUTTING AND FINE GRAIN 

When high-speed automatic lathes are used 
with conventional aluminium alloys, long helices 
of swarf are formed. To overcome this, new 
free cutting alloys have been developed, to which 
range, ICI Metals Division, Kynoch Works, 
Birmingham 6, have contributed 11S—a medium- 
strength heat-treatable alloy which may be 
machined at speeds which are limited only by the 
maximum spindle speed available. Kynal 11S 
is the British equivalent of an alloy containing 
lead and bismuth with chip-breaking particles, 





which has already proved itself in the United 
States. 

The alloy 1s supphed in rounds to Class A 
tolerances in ys to 4 in diameters in lengths 
irom 12 to 18 ft, and in 4 to 14 in diameters in 
lengths up to 20 ft. A typical value of 0-1 per 
cent proof stress is 19-5 tons per sq. in, with an 
elongation of 12 per cent on 2in. Certain 
machining operations can be carried out dry, 
but a cutting fluid such as soluble oil, lard oil 
ora mixture of equal parts of lard oil and paraffin 
is recommended where good surface finish is 
required, and for high-speed work. 

Elimination of the tendency to form peripheral 
Coarse grains in magnesium-aluminium sections 
is the object of the development of a new tech- 
nique in extrusion by the same division of ICI. 
This technique has met with some success and 
although details are not presently available, the 
company hope to extend the process to sections 
other than rounds, producing extrusions with 
uniform amounts of residual work in all parts of 
the section, which therefore recrystallise during 
= treatment to give a uniform small grain 

In copper, development of the Kuniform range 
of fine-grain copper alloy strip should facilitate 
Polishing and reducing labour costs in finishing 


processes. Kuniform strip is slightly less ductile 
than deep drawing quality brass, but is suitable 
for any but the deepest single-stage pressings or 
those requiring inter-stage annealing. Such a 
fine grain strip is also made in a range of copper 
zine alloys from 64/36 to 90/10. 


RESISTANT COATING 


In 1844, Wurtz published the first reference to 
the reduction of nickel by hypophosphite ions; 
he reported that metallic nickel was deposited 
when a solution of nickel hypophosphite was 
evaporated at 95°C. It was not until a century 
later that subsequent work resulted in an indus- 
trial economical process known as Kanigen plat- 
ing, for which Albright and Wilson, | Knights- 
bridge Green, London, SWI, are licencees in 
four countries including the United Kingdom. 

As an example of the use of this process in 
nuclear engineering, the company are exhibiting 
a master slave manipulator made by Savage and 
Parsons which has hand and tong head assemblies 
made from aluminium and stainless steel coated 
with Kanigen. In the nuclear field, the coatings 
are used extensively to combat corrosion caused 
by uranium hexafluoride. 


Fig. 2 (left) Urethane 
foams bonded to ply- 
wood, sheet metal 
or laminated plastics 
provide sound and 
heat insulating panels 


Fig. 3 (right) Even 
the most — unusual 
copper sections can 
normally be — pro- 
vided in lengths of 
more than 20 ft. 


Kanigen, as is generally known, is a _nickel- 
phosphorus alloy containing about 8 per cent 
phosphorus, which is deposited from a non- 
electrolytic chemical bath. All surfaces of a 
component, however complex in shape, are 
coated if the solution can circulate past them. 

Porosity of the coatings is low, and with a 
hardness as deposited of 500 VPN, or after heat 
treatment at 400° C of 1,000 VPN, the coatings 
provide good chemical and abrasion resistance. 
Kanigen may be applied to non-metals such as 
thermo-setting plastics, ceramics and glass if 
the surfaces are specially prepared, to give a 
coating which is continuous and adherent, but 
which usually has a satin finish. 


TREATMENT BEFORE PAINTING 

The Plus-Gas Company Limited, I-11 Hay 
Hill, London, W1, have added to their range of 
products a new Formula E external metal treat- 
ment, described as a new tannating process for 
the pretreatment of surfaces prior to painting. 

This preparation combines with oxides to 
form an insoluble film which will stand up to 
weathering for several days. Inside buildings 
under normal conditions it will, of course, last 
much longer. The tannin produces a surface 
which bonds well with paints and cannot chip 
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Fig. | This tube of Sintox has been forced 
under a 20 ton load through } in steel plate. 


or flake. It can considerably prolong the life 
of ordinary paint on steel or iron by preventing 
the formation of rust beneath it. 

Formula E, the makers say, is a non-acid and 
harmless chemical, which can be used not only 
on metal surfaces already rusted or corroded, 
but also on painted surfaces even if the coating 
is partially or completely broken down. 


ALUMINA CERAMIC 


Sintox is no longer a newcomer 
world but a thriving youngster. 
glass, with an_ ultimate tensile 


into the 
Harder than 
strength of 





18,300 Ib per sq. in, it has many other desirable 
properties. Further to the standard 95 per cent 
alumina grades FAI and FCI, the makers, 
Lodge Plugs, Limited, Rugby, have added grade 
FFI, intended as a modification of the standard 
versions with the low neutron capture cross- 
section of 508 mbs per mol. 

Sintox is a non-porous ceramic sintered at 
high temperature, and components of it are 
usually made to a dimensional tolerance of 

2 per cent or 0-008 in, whichever is the greater, 
although facilities now exist for grinding to 
lower tolerances. The illustration in Fig. | 
shows a tube of Sintox ceramic forced by a 
20 ton load through a jin steel plate. The 
combination of properties which make this 
possible also form the basis for recent develop- 
ments in machine tool operation using Sintox 
ceramic cutters. A technical advisory service is 
freely available at the company’s Rugby address. 


GRAPHITE LINED STEEL 


A new form of tube which is metal-clad 
carbon or graphite has been given the name 
Metica, and is made by Talbot Stead Tube 
Company Limited of Green Lane, Walsall. 
An outer covering of ferrous or non-ferrous 
metal protects the carbon from damage and 
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permits higher working pressures. The makers 
expect that such tubes will be widely applied 
in chemical and oil refining processes where 
hot, corrosive acids and alkalies have to be 
piped. 

A standard range is made in 6 ft lengths with 
bores from ~ to 4in, and special couplings, 
elbows and T’s are supplied to secure continuity 
of the lining. 


RIGID URETHANE FOAMS 


The display by the Dyestuffs Division of ICI 
features rigid foams used in marine applications 
for insulation of ducting, ships’ holds, deckheads 
and bulkheads. Both in these and in general 
heat and sound insulation, urethane foams show 
many advantages over such materials as cork 
and glass wool. They are extremely light (down 
to 2 to 3 lb per cu. ft), can be made virtually 
non-inflammable, demand relatively non-skilled 
labour and—best of all—can be foamed in situ 
to fill irregular cavities quickly and completely. 
Rigid foams bonded to plaster board or ply- 
wood, as illustrated in Fig. 2, can easily be 
cut to shape with normal wood-working tools. 

Besides a demonstration of the special machines 
developed by ICI to mix and deliver the iso- 
cyanate and polyester or polyether components 
of these foams, the exhibits of this ICI division, 
whose head office is at Hexagon House, Blackley, 
Manchester 9, also highlights heat insulation 
by means of sprayed foams. Flexible urethane 
foams already find great use in the furniture and 
motor industries for upholstery and as carpet 
underlay, and in addition to application as heat 
and sound insulation, are being widely used as 
packaging materials. 


UNORTHODOX SECTIONS 


No explanation is offered for the demand for 
some of the odd copper sections shown in 
Fig. 3, but the fact is that Yorkshire Imperial 





Fig. 5 The facilities which allowed fabrication 
of these argon-arc welded stainless steel jet 
pipes are now made available to industry. 


Metals are being asked to provide them. Is it 
the bore or the metal clothing which is important ? 
Perhaps both. Most are in fact for use in the 
electrical industries where there is now an 
increasing demand for internally cooled copper 
conductors. Particularly, they are applied in 
alternators where electrical output is limited by 
the use of solid windings. 

The materials from which these conductors 
are manufactured are high-conductivity copper 
to BS1036 or 1037, silver-bearing high-con- 
ductivity copper, or the oxygen-free grade of 
high-conductivity copper to BS1861. The silver- 
bearing type, for example, is used for the 
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Fig. 4 A new brand of Tufnol is incorporated in this 
stern tube bearing for an ocean-going cargo vessel. 


conductors of turbo-alternators as it possesses, 
in the cold worked condition, a higher softening 
temperature than normal high-conductivity cop- 
per, and has superior resistance to creep. 

This coinpany, whose address is PO Box 166, 
Leeds, are also exhibiting plastics tubes, and 
plastics covered small-bore copper tubes and 
fittings in their Kuterlex range. The coverings 
are 5 in or 34 in thick in polyethylene or pvc, 
and adhesive tape is supplied in the same 
materials for protection of junctions. Intended 
for instrumentation and steam tracer lines for 
use in corrosive atmospheres, the small-bore 
tubes are made with outside diameters of 4, 3%, 
3 and 4 in. 


ABLE SEAMAN TUFNOL 


About 12 months ago four new brands of 
Tufnol were introduced—Heron, Adder, Lynx, 
and Bear brands. The last of these has a fabric 
base with a medium weave and its most out- 
standing properties are good resistance to wear 
and low dimensional change. It is particularly 
suitable for bearings lubricated by water, and 
has been used extensively for rudder and stern 
tube bearings on ocean-going ships. Featured 
at the exhibition by the makers, Tufnol Limited, 
of Perry Barr, Birmingham 22B, and illustrated 
in Fig. 4, is a rudder bearing similar to that in 
service in the 40,000 tons deadweight Sven Salen, 
which is one of the largest motor tankers in the 
world. She has a 27 ton rudder carried in 
Bear brand. 

Of the other brands, Heron is paper based and 
possesses the highest electrical insulation pro- 
perties of all Tufnol. It is suitable for hot 
punchings. Adder brand is asbestos fabric based 
and may be used in some cases up to 200° C. 
With hard wearing properties, dimensional 
stability and good strength, this grade is produced 
as sheet, tubes and rods. Lynx brand is fabric 
based and, produced in sheets, is especially 
suitable for electrical insulation applications. 


BRIGHT ANNEALING AND BRAZING 


An essential requirement for the treatment of 
stainless and heat resisting alloys is a protective 
atmosphere, commonly of high purity hydrogen 
or a hydrogen-nitrogen mixture derived from 
ammonia. A _ new series of Birlec mesh-belt 
conveyor furnaces are provided with continuous, 
internal gas-tight muffles with sloping inlet and 
outlet tunnels, designed to prevent contamination 
and to reduce gas consumption. The heating 
chambers are fitted with silicon carbide elements 
which are easily removed and which enable work- 
ing temperatures of up to 1,200° C to be attained. 

The conveyor belt, which is 6 in wide in the 
example featured by Birlec, of Erdington, Bir- 
mingham 24, is in woven nickel-chromium wire 
mesh, and is driven by a system which ensures 
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minimum tensile stress in the he 
the belt. 

At the exhibition the furnace ; 
a Birlec exothermic atmosphere 
recent and simplified design suitable for the 
smaller range of furnaces. The atmosph “ 
provided by this equipment can be “a ie 
bright normalising and copper brazing of nid 
steel and the annealing of many non-ferron 
metals. It is generated from ordinary — 
gas or from liquid petroleum gas by combustion 
with air in closely controlled proportions, , 
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SLAG WELDING 


Rockweld Limited, Croydon, Surrey, have 
introduced a new automatic vertical slag welding 
machine, known as the Vertomatic. Manufae. 
tured according to patents held by Vus of Bratis. 
lavia, this equipment provides considerable 
economies in the welding of heavy plate of 2 jn 
thickness and upwards. No plate preparation 
is required for this single-pass process and there 
are savings in weld metal, flux powder and ele. 
trical energy. 

Typical of the time savings made possible was 
a vertical butt weld in two plates of 23 in thickness 
and 12ft long. Welded with a small gap 
between the plate edges of 1} to 14 in, the time 
required was only 4 hours, compared with the 
equivalent time for manual preparation and hand 
welding with four operators, of one week. 

With this equipment the molten weld metal and 
slag are retained in the gap by water-cooled 
copper shoes which ride on the faces of the 
plates and are traversed upwards as welding 
proceeds. Oscillation of the electrode wire in 
the gap is said to be important in securing satis- 
factory properties. Examination of typical 
welds has shown them to be radiographically 
perfect and to have good mechanical properties. 


ELECTRODE PERSONALIA 


As a result, say Murex Welding Processes, of 
the popularity of Fortrex 35 electrodes, a com- 
plete series has been introduced for the welding 
of mild and carbon steels in the 30 to 55 ton per 
sq. in range. Electrodes such as Fortrex 35 and 
35A have been used extensively for hand welding 
in many nuclear power reactors in Great Britain. 
Fortrex 35A gives high impact values at sub-zero 
temperatures to welds in 3 to 4in_ thickness 
plates. 

The company (whose address is Waltham Cross, 
Herts) also show the new range of Suprex 
electrodes for various creep-resisting steels, and 
the Nicrex range for stainless steels. Electrodes 
in the latter range were used for all the metal-arc 
welding of the 40ton stainless steel reactor 
vessels for the Dounreay fast-breeder reactor. 

The password to electrodes for high speed 
deposition is apparently Ironex—a range of iron 
powder electrodes. 


MATERIAL FABRICATION FACILITIES 


A large range of engineering facilities, on 
which the exhibition display is designed to 
focus attention, are now available to general 
industry from Sir W. G. Armstrong Whitworth 
(Aircraft) Limited, Baginton, near Coventry. 
Precision machinery is illustrated by a fuel can 
of the Calder Hall type with a continual-helix 
fin produced in one operation by the company. 
A Hufford A46 press allows stretch forming of 
heavy extrusions—there are only a few of these 
machines in this country—and large sheets can 
be similarly treated in a Hufford A56. 

Argon-arc welding of light gauge stainless steel, 
which is a process still in its infancy, can be carried 
out, and is typified in a jet-pipe made for the 
Argosy which is shown in Fig. 5. 

Much development work on fibre-glass mould- 
ing has been done at the Baginton factory, an 
the company are in a position to inject an 
pressure mould in many plastics including 
nylon, polyethylene and ptfe. In_ this latter 
connection the firm have developed a method 
of making moulds suitable for small quantity 
production very cheaply and quickly. 
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BUSHINGS FOR THE 
ORTH AMERICAN MARKET 


4 new range of Dialam apparatus bushings for 
ectrical apparatus have been introduced by 
permali Limited, Bristol Road, Gloucester, to 

t North American (NEMA/CEMA) specifica- 


tions. They are designed as a standard inter- 


* 


a 
= 
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changeable oil circuit breaker and transformer 
bushing and are supplied for all standard ratings 
from 8°66 to 69 kV, 1,200 amps. The supply of 
replacement bushings for the North American 
Market has long been a problem, and the adop- 
tion of an interchangeable unit will now greatly 
simplify the spares problem for manufacturers 
and utilities alike. 

In construction, these bushings are of a gener- 
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ally simple and robust design. There is no 
conservator head, and a spring washer assembly 
reduces the short air length. The insulating 
core is manufactured from a grade of Bakelised 
paper, giving high thermal stability and low 
dielectric loss characteristics plus good mechani- 
cal strength and resistance to moisture. Thin 
metallic foils are inserted during the wrapping 
process to provide conducting layers for con- 
trolling both axial and radial stresses. 


REINFORCED 
PLASTICS PANELS 


A new type of commercial van body, made 
entirely from reinforced Bakelite polyester resin, 
has been designed and is being built by Samles- 
bury Engineering Limited, of Samlesbury, near 
Blackburn, Lancashire. The prefabricated panels 
are also suitable for the general manufacture of 
containers, and of prefabricated buildings such 
as sheds and garages. 

The Samlesbury van body, which requires 
no metal supporting framework, is constructed 
from two basic types of prefabricated reinforced 
resin panels—one for the sides and one for the 
roofing. Each panel is flanged on all four sides 
and they are assembled by securing the flanges 
of adjacent panels with small nuts and bolts. 
Moulded-in reinforcing ribs, also made from 
Bakelite polyester resin, give the panels adequate 
rigidity and the entire structure is secured to the 
floor and bearers by light-alloy angles. 

Among the features of the design are the 
excellent weight/strength ratio of the bodywork 
and the comparative ease with which the 
operator can carry out minor repairs with resin 
and glass-fibre materials. If damage is more 
extensive, a complete prefabricated panel can 
be unbolted and replaced in approximately 
30 minutes. The rear doors, also of reinforced 
resin, are interchangeable and hung on con- 
ventional mild steel hinges. Impregnated colour 
panels can be supplied where required instead 
of the natural colour finish. 


COOLING A STEEL MILL CONTROL CABIN 


The problem of excessive temperature in the 
control cabin for a narrow strip mill at Stewarts 
and Lloyds Limited, Corby, has been largely 
overcome by the installation of unit air condi- 
tioners. 

The control cabin, which is of sheet steel con- 
struction with numerous single-glazed windows, 
is situated only a few yards from the strip mill 
and backs on to a storage bay where hot bars are 
liable to be laid in close proximity to the rear 
wall of the cabin. In addition about 4 kW of 
heat are released from the electric control gear 
in the cabin. 

Under the above conditions the temperature 
inside the cabin frequently approached 95° F. 
Several methods for reducing this temperature 





and improving the ventilation were tried without 
much success was not possible. 

Eventually, in co-operation with Westool 
Limited, St. Helen’s Auckland, Co. Durham, it 
was decided to install in the cabin two Westair 
1 ton Duplex Climatisers and a Westair 4 ton 
Tropical Climatiser. In addition, approximately 
250 cu. ft per min of fresh air was introduced into 
the cabin from above the mill roof. 

Also, in order to reduce external heat input, 
a false wall of corrugated sheeting was erected 
about 12 in from the rear wall of the cabin on 
the bar storage side, with provision for allowing 
a free current of air. In addition, a 6in high 
curb was built around the flat roof to provide an 
insulating layer of still air. 

These measures have 
proved very successful in 
improving the atmos- 
pheric conditions inside 
this control cabin and 
the temperature has been 
reduced to below 80° F. 
In addition, since the 
windows and doors are 
now kept closed and 
only filtered air is circu- 
lated, the mill operators 
breathe clean air and the 
interior of the cabin 
is free from dust and grit. 

The only criticism 
voiced by the three mill 
operators is that the 
atmosphere in the cabin 
is very dry, but this is 
easily rectified. 
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DURABLE TAPPINGS IN 
LIGHTWEIGHT CASTINGS 


The increasing use of castings in lightweight 
metals, which have poor strength and wearing 
qualities compared with steel or cast iron, has 
presented a problem to the designer. Practically 
every component attached to such a casting is 
fixed by a tapped hole or a stud. Tapped holes 
in such metals tend to wear with use and to 
strip, and ordinary steel studs work loose. 

An answer to this problem is now available 
with Rosan permanently locked studs and 
inserts, now manufactured in the United King- 
dom by the Instrument Screw Company Limited, 
Northolt Road, South Harrow, Middlesex. They 
are similar to conventional threaded studs and 
inserts except for the addition of a serrated collar. 
The Rosan stud or insert is screwed into a pre- 
pared hole in the parent metal which has a 
counter-sunk neck. The associated lock ring is 
then placed over the stud or insert so that the 
inner serrations of the ring engage with the 
serrated collar of the stud or insert. The ring is 
driven into the parent metal, its body being 
accommodated in the counter-sunk recess at the 
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top of the hole; its outer teeth, which are under- 
cut to form broaches, cut their way into the 
parent metal, until the ring is flush with the 
surface of the metal. 

Once secured, the stud or insert becomes part 
of the parent body, permanently locked in. 
Should it become damaged it is simple to remove 
and may be replaced with an identical unit. It 
can be replaced with a larger unit or a solid unit 
in the event of design change, wrong positioning 
or faulty processing, thus saving the scrapping of 
an otherwise correct and costly component. 

No special drills, taps or gauges are required 
for the preparation of the holes for receiving the 
inserts and studs, standard National fine or 
coarse tapping only being required. The inserts 
and studs themselves are manufactured with a 
very slightly oversize effective diameter extern- 
ally, thus ensuring a snug fit. Simple installa- 
tion wrenches and punches are available, 
although not essential for fitting the pieces. 

The system will be found to show to the best 
advantage where positive locking conditions 
are required under conditions of vibration, high 
stress and temperature changes or where frequent 
assembly and dismantling is necessary. 
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Drawing offices should be purpose designed. To find out what features make for 
a good drawing office, the Building Research Station have conducted a survey of 
ten existing offices in different areas of the country and representative of various 


branches of industry. 


The article is a short report of the principal findings. 
Lighting was dealt with in the previous issue. 


Space requirements, the layout of 


boards and reference tables, and equipment are discussed here. 


Space and Layout 


ig the ten offices visited, total floor area, 
expressed as gross space per person, varied 
from 55 to 100 sq. ft. Where gross space fell below 
60 sq. ft per person, considerable dissatisfaction 
was expressed; a reasonable figure that would 
satisfy the majority of draughtsmen would 
appear to be around 75 sq. ft per person. This 
figure assumes that standard equipment is used, 
but a slightly lower figure can be achieved by 
using special equipment. 

Since the area occupied by the drawing board 
remains constant, independent of gross area, it 
follows that as the gross area is reduced to the 
minimum, the amount available for reference and 
circulation is very much curtailed. In the course 
of the study it became clear that it is this area, 
essential for study of reference material and 
consultation, which plays a decisive part in the 
smooth and efficient running of the office. 

Assuming a reasonable provision of space per 
person, the key question is the overall way in 
which it is used, rather than the precise arrange- 
ment of furniture. Draughtsmen working in 
small offices holding ten to twenty people 
favoured the small office, and suggested sub- 
division of larger areas to achieve this. Draughts- 
men working in large open offices, however, did 
not echo these views but seemed satisfied with 
the undivided space. Although it may be an 
advantage to consider subdivision of the area 
by shoulder-height partitions, there is little 
doubt that economic use of space, together with 
higher standards of lighting, ventilation and 
general comfort, favours a single area, as large 
as possible, accommodating all staff. 

It is important to avoid free-standing pillars 
within the shell, so far as possible. Where 
curtain walling is employed, columns should be 
either incorporated within the shell, or placed 
outside it, rather than spaced-off within the 
glazing. If this cannot be avoided, great atten- 
tion must be paid to the spacing of the columns. 
The spacing should, if possible, be a module 
based on the area occupied by one draughtsman, 
otherwise some draughtsmen will have columns 
obscuring their work positions, or, in avoiding 
this, floor space will be wasted. 

The three conventional systems of layout, 
usuaily termed front, back, and right-angle refer- 
ence, are illustrated in Fig. 5. Only front and 
back reference layouts were encountered in the 
course of the survey, right-angle reference being 
less generally used. None of the three systems 
was preferred overwhelmingly by the draughts- 
men interviewed, the general opinion being that 
so long as reference space was adequate—and 
few ever agreed that it was—the detailed arrange- 
ment of furniture was of secondary importance 
so far as comfort and convenience of working 
was concerned. 

Back reference would appear to be the most 
economical system of layout. It can be seen 
from Fig. 6 that front reference involves doubling 
the standing space, since with back reference the 
space for drawing is the same as that used for 
studying material. Furthermore, the fore and 


_tayout. 


aft distance between drawing board and the 
back-reference table is less than that between 
two adjacent drawing boards in a front-reference 
Using the space standards suggested by 
the survey findings, back reference would require 
an area 8 ft wide by 9 ft deep as against 13 ft by 
6 ft for front reference, both widths being inclu- 
sive of one-half of a 6ft gangway. This results 
in unit areas of 72 sq. ft and 78 sq. ft for the two 
layouts. Right-angle reference is not considered, 
since it cannot compare with either of these lay- 
outs for space economy, and is in any case suitable 
only for small offices as the transverse reference 
table limits free access to the board. 

The two figures given above apply to individual 
draughtsmen. When they are combined in 
multiples within an actual office area, the exact 
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Fig. 5 Three arrange- 
ments of drawing board 
and_ reference table. 


Front Reference 
(6105.8) 


amount of space per man will depend on the 
relative dimensions of the shell. Fig. 6 shows 
examples of planning modules applied in build- 
ings of different widths and it will be seen that 
combinations | and 5 are normally more econo- 
mical of floor area than 3, 4 and 7, though in cer- 
tain cases where the building dimensions are 
unsuitable the reverse might hold. 

On the standards proposed, namely, about 75 sq. 
ft per person, the most economical module is 
16ft for back reference, suiting buildings of 
16, 32, 48 and 64 ft widths. The alternative is a 
module of 21 ft, giving economical widths of 21, 
42 and 63 ft. Where the dimensions of an exist- 
ing building do not permit any of these modules 
to be used, the front and back-reference layouts 
may be combined, as shown in examples 2, 4 
and 6. The dimensions given above can of 
course be altered by making gangways narrower, 
boards and tables smaller, and reducing space 
between units, but the geometrical relationships 
will remain the same, so that the sample layouts 
can be used to calculate the number of places 
within a shell of known size. 

In initiating the design of the building, the 
overall dimensions should be determined through 
multiplication of the basic modular units rather 
than by attempting to fit working positions into 
a predetermined shell. By dealing with this 
problem at the planning stage, the available site 
outline can be used to arrive at overall shell 
dimensions, using the layout modules shown in 
Fig. 6. 

The space standards given above do not 
include that needed for storage, other than at 
the working position. So far as the survey 
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Part 2—Layout 
and Equipment 


Concluded from 
page 507, 17 April 


findings are concerned, draughtsmen in mog 
offices felt the need for more storage than Was 
actually provided, and dissatisfaction was Breates; 
among senior draughtsmen and section leader 
who necessarily need more space both for Storage 
and for reference than basic grades. In the olde, 
offices, material was usually stored in plan 
chests at the working position, supplemented }y 
others under the charge of the section leade; 
For a modern office, plan chests are not the 
best method of filing prints. In most large 
organisations, master drawings are filed jy 
fireproof rooms, prints being used for curren; 
reference. In this case, they can be folded ang 
stored in conventional filing cabinets. Wher 
drawings must be kept unfolded, they are bes 
stored in vertical plan files from which they 
can be taken and replaced without suffering 
damage. ’ 
Unless special equipment is used, the rolling 
of drawings is not a satisfactory method of 
storage. Rolled drawings are not only difficult 
to lay flat, but when stored in cupboards or left 
about the office they are difficult to identify, 
The bulk of prints which may be required for 
reference should be located in a single area, 
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Right Angle Reference 
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Back Reference 


preferably within the office, certainly adjacent 
to it and on the same floor, rather than scattered 
among different sections. Material can then be 
controlled by a full-time clerk, and the common 
tendency to hoard drawings can be avoided. 
Moreover, where storage is centralised, it is 
easier to make allowance for expansion. 

Apart from the storage area, there is a need 
for plenty of reference space. As _ already 
pointed out, draughtsmen felt that as much space 
as possible should be allocated for the study of 
drawings and documents. This means that al 
least one, and sometimes two, reference tables 
should be provided since these have to cater not 
only for laying out reference drawings, but also 
for writing notes, making calculations, and con- 
sultation with clients and designers. 

Work studies carried out in seven of the 
offices surveyed showed that, on an average, 
only 30 per cent of all draughtsmen’s time was 
spent in actual drawing, most time being given 
to studying reference material and obtaining 
information. Senior draughtsmen appeared to 
spend less than 20 per cent of their time on 
drawing, and the general result of the study 
confirmed the need to make ample provision for 
study, conferences, discussions and_ similar 
activities not carried out at the drawing board. 
If, therefore, it is not possible to provide senior 
draughtsmen with desks as well as drawing 
stands, it might in some circumstances be 
preferable to provide desks rather than drawing 
stands. 

A point to be kept well in mind is the nature 
of the work load, for on this often depends the 
relation between drawing board, reference and 
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sorage space. Thus an office carrying out 
store uous modifications may require more 
ron space and less long-term storage than, 
og development office. When an additional 
pub office, or one replacing an existing office, 
hei planned it may be possible to obtain 
this information by means of a simple method 
gudy. Where a large amount of reference space 
is required, it may be profitable to erect con- 
tinuous benching along the outside wall, as 
shown in Fig. 7, if this can be made consistent 
with the shell dimensions and without loss of 
daylight at the drawing boards. As can be 
seen from the illustration, such a possibility is 
; further advantage of top lighting, since the 
board may be moved from the window without 
joss of daylighting. 
Finally, there is the question of communica- 
tions. Although good daylighting is important, 
Fig. 6 Examples 
of layout modules. 


it is only one of many considerations in siting 
the office and its requirements must not be 
allowed to override all other factors. The 
drawing office is only one link in a chain leading 
to the finished product, and to fulfil its task 
effectively it must be in easy communication 
with other departments while, within the office 
itself, the layout must provide easy access to all 
working positions from any part of the room. 

An essential service, which the survey showed 
often to be neglected, is an efficient messenger 
system to convey drawings, memos, and other 
information between departments. Although 
messengers are essential for this purpose, the 
transfer of documents should be as direct as 
possible. For example, in one office visited, 
storage and records were placed on a lower 
floor to increase the useful top floor space in 
the interests of good daylighting. In consequence, 
each print required had to be brought from 
below by intermediaries and hoisted by goods 
lift to the drawing office, resulting in many 
errors and delays. 

A further aspect of communications is the 
need for sufficient numbers of telephone outlets 
and external lines. In few of the offices visited 
were these adequate, and the delays and mis- 
understandings which resulted obviously offset 
any economies that might have been made in 
the initial installation. 


Equipment 


The survey showed that the drawing board 
and T square are no longer regarded as adequate 
by the great majority of draughtsmen. In the 
offices visited, more than half the draughtsmen 
used an adjustable draughting table and machine 
(either a parallel rule or a pantograph head) 
and 90 per cent of them preferred this to the 
older method. Of those still using a drawing 
board and T square, less than 40 per cent 
preferred to continue doing so, the majority 
wishing for a draughting table and machine. 
There can be little doubt that the newer type 
of equipment is not only more popular, but is 
also more efficient and less fatiguing. At the 
same time, the design of draughting tables often 
came in for criticism, mainly because although 
easy to adjust for tilt, many types were difficult 
to adjust for height. Here, the answer seems 
simply that it is cheap and easy to provide for 
tilt adjustment though it is the height which 
requires to be most frequently adjusted. Some 
types of adjustable table carry large counterpoises 
and allowance must be made for the space they 
occupy, or great inconvenience will be caused 
to the man working in the position ahead. The 
same point applied to draughting machine heads. 
hese may not only cause injury by striking the 
head of the next worker, but can collide with 
low hanging lighting fittings. 

Where bench mounted adjustable boards are 
combined with reference tables, they should be 
lully counterpoised and easily adjusted. If 
this is not so, the advantage of an adjustable 
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5 Office 32 Ft Wide 
Back Reference with Double Gangway 
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6 Office 42 Ft Wide 
Combined Back and Front Reference 
Double Gangway (Double 21 Ft Module) 
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| 7 Office 43 Ft Wide 
Back Reference with Triple Gangway 


Utilisation 77°5 Sq Ft per Person 


Standard Dimensions Assume :— 


Front Reference 10 Ft Wide, 6 Ft Deep 
Back Reference 5 Ft Wide, 9 Ft Deep 
Gangways 6 Ft Wide 
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board will be lost, since the board will not be 
adjusted as often as it needs to be, and fatigue 
will be increased through work being performed 
standing that could have been done sitting down. 

In a number of offices visited work surfaces 
were 36in high, even where free-standing 
adjustable tables were employed. There appears 
little good reason for this, since a high stool with 
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rungs for the feet is then necessary, which is 
neither a comfortable nor an efficient arrange- 
ment. 

Reference tables should be 28 to 30 in high, used 
in conjunction with a normal height chair, pre- 
ferably adjustable and swivelling. The draughts- 
man’s feet will then rest on the floor, which is 
the proper place for them, so that they can be 


















moved freely in helping to maintain a com- 
fortable and relaxed posture. Fig. 8 shows 
such an arrangement employing a fully adjust- 
able board, and it will be seen that the operations 
involved in drawing can be performed without 
recourse to high stools and benches. If high 
surfaces are needed for discussions in a standing 
position, they can be located in other parts of 
the office, accessible from all sides. Plan chest 

where used, are better suited to this purpose, 
and if placed well away from drawing boards 











have the advantage of taking otherwise dis- 
tracting talk away from the drawing positions. 
Plan chests are often employed as reference 
tables, though they are not very suitable for this 
purpose, since they provide no free space for 


the legs of a seated person. The best reference 
surface is provided by a desk, 5 ft by 3 ft, with 
a long plan drawer and a single pedestal for 
storing instruments, books and files. Such a 
desk, designed for drawing office use, is now 
available and the storage space lost by replace- 
ment of the plan chest can be made good by the 
storage methods mentioned above. 


Comfort 


There are a number of points which were not 
included in the formal aims of the survey, but 
which were noted when studying the offices. 
First among these is ventilation. It is perhaps 
surprising that in the offices visited, ventilation 
was generally poor in old and new buildings alike. 
In almost all, the chief method of ventilation was 
by opening windows. This is of course quite 
unsatisfactory, since open windows produce 
annoying draughts, admit rain and dirt which 
spoil drawings, and allow papers to be blown 
about the office. As may be imagined, com- 
plaints on this score were very widespread. 

Many of the offices visited had, by mid- 
afternoon, acquired an almost soporific atmo- 
sphere, since the opening of windows—the only 
means of ventilation—usually led to complaints 
and counter-action. Casement hoppers may 
sometimes be adequate, though often the only 
solution is either a plenum system or extracting 
ventilators. Where top lighting is used it maybe 
possible to introduce vent fanlights, though care 
must be taken to avoid water dripping on to 
drawings (this can sometimes occur with vents 
closed, as a result of condensation). Though it 
is seldom necessary to resort to full air- 
conditioning, the problem of ventilation demands 
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much thought, since failure in this particular 
can nullify all the care taken over lighting and 
equipment, resulting in an office pleasant to 
look over but unpleasant to work in. 

Noise is a frequent source of irritation in 
drawing offices, mainly because the general 
noise level is low, so that footfalls, discussion and 
telephone conversation intrude on concentration. 
For this reason floors should not be hard but 
should be surfaced with cork or rubber, while 
at least some of the telephones should be away 


Fig. 7 (left) Continu- 
ous benching around 
office perimeter. 


Fig. 8 (right) Draughts- 
man seated at adjust- 


able bench-mounted 
board with work sur- 
face 30in high and 


seated on standard chair. 


from drawing boards or have acoustic desk 
booths. In certain cases, for instance, where 
sound is reflected internally by the walls of a 
long narrow office, ceilings may be treated with 
acoustic material. Noisy plant, such as printing 
machinery, should be located separately from the 
office, which should itself be sited well away from 
noisy industrial shops. 

Cleaning constitutes an important part of 
current overhead costs, and therefore the design 
and equipment of the building must aim to 
make it easily and speedily carried out. Walls 
and ceilings should be decorated with materials 
easily cleaned, though the survey showed that 
gloss surfaces are not suitable since they often 
led to annoying glare and specular reflections 
from lighting fittings. Furniture should be 
either flush fitting or of such a design that the 
floor beneath is easily reached, and narrow 
gaps between furniture and side walls should be 
avoided. 

Adequate cloakroom and lavatory accom- 
modation must be provided, adjacent to the 
office and on the same floor. It was found that 
where separate cloakroom facilities with security 
lockers and means for drying wet clothes 
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were provided, these were greatly apprec; 
It is important to remember tha Pr aa 


of adequate amenities and a well-cleaned oft 
influence, to some degree, the attitude of 

occupants. Where these facilities are the 
ceptibly substandard, they may well be regeay 
as an indication of management's lack of Clie 


for the wellbeing of their staff. 
In conclusion, two general points 
clearly from the survey. In the first ag 
was evident that drawing offices should 
purpose designed. Adapted buildings rarely 
seemed satisfactory, being inefficient in the Use 
of space and unattractive to the occupany 
Second, it became clear that where top lightin, 
was possible, its advantages were not confines 
to better daylighting, but had the effect of 


lessening design difficulties in general. Not 
only could the office be made of an economic 
depth, but its orientation and layout could te 
more freely handled to suit the circumstances of 
the site and the exigencies of other buildings 
and services. 

All the points of criticism and design lines 
advanced in this article are based on information 
gained at one or another office in the survey, 
and cover the main directions in which it seemed 
that drawing offices could be made more efficient 
and comfortable. It should be appreciated that 
the study did not include any direct measure of 
efficiency. The criterion employed was solely 
that of satisfaction, expressed or inferred, on the 
part of the users. 

The suggestions made here give only the 
barest outline of the needs for drawing office 
design. Many of its problems require the 
assistance of engineers, architects and experts 
on the design of equipment. It is hoped, 
however, that such guidance as is put forward 
here will help managements to make an 
intelligent appreciation of their own problems, 
and play a useful part in solving them. 


Acknowledgment.—The work covered in this 
article forms part of the research programme of 
the Building Research Board and is _ published 
by permission of the director of Building 
Research. Thanks are due to Mr. J. B. Collins, 
who was responsible for the physical aspects oi 
the lighting studies. 


COMPETITION FOR ALUMINIUM LIGHTING STANDARDS 


The Aluminium Development Association is 
sponsoring an open competition for the design 
of aluminium street lighting columns. The 
object of this competition is to encourage the 
evolution of good designs (taking especially into 
account aesthetic appearance, economy of 
construction, and the advantages of aluminium) 
and the eventual wider adoption of such lighting 
columns in Great Britain. 

The assessors, who will be assisted by a panel 
of technical advisers, are the Hon. Lionel Brett, 
representing the Royal Institute of British 
Architects, Professor Sir Alfred Pugsley, past- 
president of the Institution of Structural Engi- 





neers, and Sir Gordon Russell, director of the 
Council of Industrial Design. 

Entries are invited from lighting specialists, 
architects, industrial designers, engineers and 
other individuals or groups. Competitors may 
submit more than one entry, and joint and group 
entries are allowed. 

Copies of the competition regulations and 
conditions (with specification and design requite 
ments) and of the entry form may be obtained 
from the Secretary, The Aluminium Develop 
ment Association, 33 Grosvenor Street, London, 
WI. The closing date for the receipt of entries 
is 1 July. 
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PRODUCTION LINE FOR SHIPS 


apICAL departure from traditional methods 
is being made in the new shipyard which 
\ktiebolaget Gétaverken have started to build 
Arendal, near Gothenburg, ‘Sweden. Ships 
yp to about 40,000 tons deadweight can be built 
t the existing Gotaverken shipyard at Gothen- 
hurg, but because harbour installations surround 
the yard it cannot be increased in size. At the 
came time, the river is not wide enough to allow 
ships of greater size than the present limit to be 
ached. Gotav erken therefore decided to build 
, new yard and to take advantage while doing so 
of the possibilities inherent in line production 
io reduce building costs and to speed up produc- 


R 


ton. . . P 
"This modern yard, which will cost the equivalent 


of about £10,250,000, is being built on a site 
of about 1,200,000 sq. yds, which is nearly four 
simes the size of the present yard. About a 
third of the available area will be brought into 
se at first, the remainder being kept for future 
development. Completion of the project, which 
has been planned by Mr. Nils Svensson, a 
director of G6taverken, is scheduled for the end 
of 1962. 


MOVEMENT ON CONVEYORS 


Narrow in proportion to its length of: about 
|100yd, the shipyard is laid out for straight 
line movement of materials and sub-assemblies 
from the fully mechanised steel stockyard to the 
point where the final assembly is carried out and 
the ships enter the water. Ships built in the yard 
will be almost entirely of welded construction, 
and practically all the welding will be carried out 
under cover. Materials from the stockyard will 
oass, by conveyor, through the preparation and 
pre-fabricating shops to a large welding shop 
lying across practically the entire width of the 
vard. Here the sub-assemblies will go to one of 
wo parallel building lines, which extend out of 
the shop and run the length of two large dry 
docks, each capable of taking a vessel up to 
100,000 tons d.w., or alternatively, two smaller 
vessels side by side. 

As the sections are completed and the ship 
begins to grow, the stern will be moved out of 
the shop into the dry dock on steel roller con- 
veyors of entirely new design, for which Gotaver- 
ken have patents pending. Sections of up to 
100 tons each will thus be welded together to 
form a complete ship, the joining operation being 
carried out under cover. The principle to be 
adopted is clear from the model shown above. 
Because the work of welding will be unaffected 
by weather conditions, production can be 
planned accurately, and it will be possible to 
make much greater use of automatic welding 
machines, so reducing costs. To a considerable 
extent the workers in various trades will be given 
fixed working places, the principle being, as in 





floated from a dry dock. 
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An artist's impression of 
the new shipyard being 
built by A.B. Gétaverken 
illustrates the layout 
for line production of 
ships, which are finally 


A model of the assembly 
shop shows how ships 
pass into the dry dock as 
they are built up from 
prefabricated _ sections. 


other line-production installations, to bring the 
work to them and their machines. 


LAUNCHING BY FLOODING 


When a certain amount of hull construction 
has been completed, the installation of machinery 
and internal fitting-out will be started. This 
work will proceed while the rest of the hull is 
being built, and will be planned to finish at the 
same time, that is, when the bow of the ship 
leaves the assembly shop. All that will then be 
necessary will be to flood the dry dock, tow the 
ship out, and pump the dock dry again ready to 
receive the next hull, the stern of which has already 
started to take shape in the assembly shop. 

The planned output of the yard is about 
180,000 to 300,000 tons d.w. per year, depending 
on the size of the individual ships. An example 


production runs. 


A well-known princi- 
+ ple, electronic control 
e of co-ordinate setting, 
J is here applied to a 
large Kearns horizon- 
tal boring machine. 


Production 








of the speed at which work will proceed is pro- 
vided by the fact that the total building time of 
a 40,000 ton tanker is calculated to be about 


20 weeks. While the layout of the yard is ideal 
for such ships as large tankers, which are being 
built as a standard series, it is equally applicable 
to ships of other types. As already mentioned, 
if the ships are smaller, (up to about 20,000 
tons d.w.), two of them can be built side by side 
simultaneously in each dock. 

When the new yard is completed the three 
smaller berths at the existing GOtaverken yard 
will be dismantled, leaving only the two biggest 
and most modern ones in operation; these will 
be used for ** single * ships and vessels of special 
types. The floating docks, ship repairing facili- 
ties and engine works at Gothenburg will con- 
tinue in use as before. 


TOOLROOM ACCURACY 
ON SHORT-RUN PRODUCTION 


Many machines of different types have been built with electronic con- 
trol of the traverses for fully-automatic quantity production, and a 
considerable amount of information on the subject has been published. 
There is, however, a further application of this type of control which 
has not been so widely publicised—the control of machines which are 
primarily suitable for the manufacture of single items, or for very short 
Since jigs and fixtures, the preparation of prototypes 


and other tool room work fall in the ** one-off ” 
and short-run categories, accuracy is an obvious 
requirement in the machine and in the equipment 
used for controlling it. 

Considerable attention has been given to the 
question of developing horizontal boring 
machines with automatic positioning by elec- 
tronic means, and machines so constructed have 
been in successful use for a number of years. 
Developments in electronic controls have been 




















rapid, and a large machine has now been built 
to take full advantage of the accuracy obtainable 
from this type of control. 

Built by H. W. Kearns and Company Limited, 
Broadheath, near Manchester, the machine is a 
universal horizontal boring, surfacing, drilling, 
tapping and screwcutting machine designed for 
single or batch production of components up to 
about 5 tons in weight. It is to be installed at 
the Rugby works of the British Thomson- 
Houston Company Limited, and is equipped with 
that company’s two-dimensional electronic co- 
ordinate setting system with depth control. 
With a 4 in diameter spindle and a compound 
table 4 ft by 9 ft, the machine is claimed to be the 
largest horizontal boring machine in the world 
with electronic control. 


CO-ORDINATE SETTING 


Mechanically the machine is equipped with 
some unusual features, including a 5 ft square 
multi-jack revolving table, which can be rotated 
very easily even when carrying an offset load. 
Automatic hydraulic clamping is fitted to the 
vertical adjustment of the spindle slide, boring 
stay bearing, and longitudinal and transverse 
movements of the main table. In addition to a 
screwcutting attachment for the longitudinal 
table movement, there are full ranges of mech- 
anical feeds both in in/min and in in/rev of the 
spindle for the radial movement of the facing 
slide and the axial movement of the travelling 
spindle. 

The BTH co-ordinate setting operates, through 
servo mechanisms, the vertical traverse of the 
spindle slide and the transverse and longitudinal 
traverses of the compound table. Six dials are 
provided on the control desk adjacent to the 
machine for each of the three positional settings, 
enabling the vertical, transverse or longitudinal 
displacements to be set in units of 10, 1, 0:1, 
0-01, 0-001 and 0-0001 in from any pre- 
determined datum point. Setting of the dials 
can be individual, by hand, or in groups by 
means of standard punched cards, a pack of 
which can be inserted in the automatic card 
reading unit. After individual automatic read- 
ing, the cards are ejected into a collecting hopper. 
An inspection window enables the operator to 
read the top card in the collecting hopper if 
necessary. Control of the card reading unit 
can be either from the desk or from the pendant 
push-button control adjacent to the machine 
column. 

All three servo systems controlling the tra- 
verses are identical. A heavy section cast iron 
bar carrying the inch units—identical blocks with 
} in diameter holes having a non-magnetic insert 
—is the basis of the electrical measuring system, 
and an electromagnetic sensing head works in 
conjunction with the measuring bar to provide 
the electrical control signals. During the 
approach to final alignment under the control 
of the electromagnetic head a temporary signal 
is automatically injected, so that approach is 
always made from the same direction. 


SUSTAINED ACCURACY 

Full manual control of the machine is provided 
from the pendant, which also incorporates means 
for controlling the card reading unit, and has a 
push-button stop for all motions. 

Experience with machines using similar control 
equipment has shown that not only is the 
reaction, of the operator favourable, but that the 
saving in machining time can be considerable. 
A customer’s operator sent to the works of the 
machine manufacturer for training reduced his 
floor-to-floor time from 535 to 319 minutes, as 
compared with the method then used in his own 
shop, on only the third component machined. 
The operator reported that since he was always 
sure of his centres he could devote the whole of 
his time to the maintenance of bore accuracy, 
and as part of the responsibility for accurate 
setting had been taken over by the machine, 
he found his day’s work much less fatiguing. 
The importance of lessening operator fatigue in 
the interests of maintaining consistent accuracy 
is obvious. 
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TAKING THE MACHINE TO THE Jop 


It is often an advantage, when a component is 
large, or of awkward shape, to take the machine 
to it, rather than to move the component to the 
machine in the usual way. Valuable space can 
be saved by using a transportable machine tool, 
which is very small compared with a stationary 
machine capable of doing the same job; and it is 
usually easier to handle the machine, which is 
designed to be picked up by a crane, instead 
of a large workpiece such as a heavy fabrication. 

An example of the application of this principle 
is provided by a recent installation at the Rugby 
works of the Heavy Plant Division of Associated 
Electrical Industries Limited. Among the items 
to be machined are fabricated magnet frames for 
large d.c. motors and generators, which range in 


The Swiss ** Rigid” trans- 
portable drilling, boring 
and milling machine is 
designed to work inside 
cylindrical _ workpieces, 
such as the fabrication 
seen alongside it. 


size up to about 15 ft internal diameter and 7 ft 
long. After being bored and faced, the frames 
are drilled radially for the bolts which secure the 
pole pieces. 

For this purpose AEI have installed a Swiss 
“ Rigid’ transportable drilling, boring and 
milling machine. This machine, which was 
supplied through the British agents, Dowding 
and Doll Limited, 346 Kensington High Street, 
London, W14, is specially designed for working 
inside cylindrical workpieces with internal dia- 
meters from 4 ft 11 in to 16 ft 5 in. 





The base of the machine has a 
and the column can be rotated thr 
I ated ou 
by hand feed or quick power traverse, .s 
meter adjustment is provided for Setting — 
lar position of the column, which can tha” 


Circular table 


clamped. The spindle can be moved de 
through a distance of 4ft 11 in by head 2 
power traverse. A noteworthy feature is th 
longitudinal displacement of the com ‘ 
spindle carrier up to 274 in. Pie 

There are 32 spindle speeds, from 9-5 to 1,356 


r.p.m. and 20 boring and fast feeds from 0:12 t 
7-85 in/min. Vertical and horizontal. mi’ 
are catered for by a range of 20 feeds 
0-35 to 23-6 in/min. All the controls are 
within easy reach of the operator, who Stands “ 


a platform which is raised, lowered and rotated 
with the spindle carrier. 

Either of two methods of working can be 
adopted, to suit the shop arrangements at the 


particular time. The machine can be left in 
place and a frame lowered round it, or, when the 
floor space is fully occupied by fabrications, the 
machine can be lifted from one job to the next, 
As soon as the machine is removed from the 
frame, assembly work on the component can be 
commenced without the need for further lifting 
and movement. 


REDEPLOYING LARGE ORGANISATIONS 


The problems of change in large-scale organisa- 
tions was the subject of a paper presented to the 
Royal Society of Arts by Mr. Christopher T. 
Brunner, a director of Shell Mex and BP 
Limited. The chairman of the meeting, Sir 
Arnold Plant, professor of commerce, University 
of London, introduced Mr. Brunner as “ respon- 
sible for the distribution of more oil in this 
country than any rival director of marketing.” 
Mr. Brunner’s paper “ Large Scale Organisation 
and Change: a Study in Oil Marketing” was 
mainly based on his own company’s experience 
and more particularly on the very extensive 
recent changes in their internal structure. 

The paper gave a fascinating picture of a 
major exercise in distribution. Complexity was 
caused initially by sheer size and the extent of the 
functions played by the company. Too much 
was attempted, in what amounted practically 
to retail distribution, deliveries in small drops 


to individual filling stations, and too much 
was controlled from the top. The reorganisation 
which Mr. Brunner described has entailed the 
recognition of certain underlying concepts: the 
principles of decentralisation, specialisation and 
simplification have been applied wherever pos- 
sible. ‘* Bigger and better” has been at the 
root of the planning for depots, tanks and 
vehicles, and the nature of the operations per- 
formed by the company was more closely related 
to the company’s own inherent characteristics 
and size. 

In Mr. Brunner’s own words, * the principle o! 
never doing yourself something which others 
can do better and cheaper has been reflected in 
the policy of contracting out.’ Many large 
companies could benefit from the application o! 
this concept, and from the simplification 0! 
administrative routines which took place al 
Shell Mex and BP. 


MACHINE TOOL TRADER 


A new vice-president, Mr. J. C. Snow, was 
elected by the Machine Tool Trades Association 
at their recent annual meeting. Mr. Snow is a 
Sheffield man, born and educated, and was 
apprenticed there to his family business, Snow 
and Company Limited. He is now joint manag- 


ing director of the company, who are manufac: 
turers of surface grinding machines and special- 
purpose machine tools incorporating automation 
principles. Mr. Snow was elected to the Council 
of the MTTA in 1953 and to the manufacturers 
section committee in 1955. 
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PNEUMATIC EQUIPMENT 
SPEEDS TANKER TURN-ROUND 


To meet the need for quicker turn-round of oil 
tankers, coupled with the increase in the size of 
ing vessels themselves, bigger pipe lines and ship- 
ipshore hose connections have to be used. These 
hoses, which are becoming increasingly heavy 
nd cumbersome, have to be handled carefully 
and precisely, and at the same time as quickly as 
possible. 

‘extensions to the 
Fawley refinery of the 
gs0 Petroleum Com- 
quay Limited, carried 
wut by Foster Wheeler 
limited in conjunc- 
‘ion with Woodfield 


Holman air hoists and 
Maxam controls combine 
io provide safe, rapid 
md flexible handling 
of ship-to-shore hoses 
at Fawley refinery. 


Rochester Limited, to 
Fsso specifications, in- 
cude hose-handling 
equipment operated by 
compressed air. This 
medium not only gives 
fexibility of working, 
but has obvious advan- 
tages in a situation where inflammable liquids 
are being handled. 

The largest of the new Fawley installations is 
designed to deal quickly with ocean-going 
tankers. Large flexible hoses used for ship-to- 
shore connection are supported from a pivoted 
boom, and controlled by air hoists. Positioning 
of the hoses for coupling to the tanker manifolds 
and compensation for ship movement due to 
tides, drifting or change of draught, are carried 
out by luffing the boom and adjusting the pay-out 
f the individual hoists. 

Nine reversible pneumatic hoists, made by 
Holman Brothers Limited, Camborne, Cornwall, 
are used, their control being centralised on a 


panel located on the jetty. The control valves 
are Maxam neutral position lever type, supplied 
by the Climax Rock Drill and Engineering 
Works Limited, a member of the Holman 
organisation. Control of a 13-ton boom luffing 


winch is also effected from the Maxam panel. 
There are five pendant trolley hoists on the 
boom, all of them being arranged to traverse 





parallel with the ship’s hull. Four non-travers- 
able hoists mounted on the main structure pair 
with four of the five on the boom to support 
combinations of hoses which are linked by 
bridles. The fifth of the boom-mounted hoists 
traverses the whole width of the boom at the 
outer end, and is moved to each hose or com- 
bination of hoses as required to assist in the final 
positioning with the tanker manifold. 

Four smaller hose-handling units have also 
been installed at Fawley to deal with coastal 
tankers. Holman hoists and Maxam controls 
are also used on these installations, which are 
similar in principle to that used for ocean-going 
vessels. 


ELECTRICITY IN NORTH SCOTLAND 


The demand for electricity in the North of Scotland 
continues to rise and the number of units sold 
during last year was more than three times what 
it was in 1948. Power stations generated 
2143 million units of electricity, 1,683 million 
of which were produced by water power. This 
was an increase of 130 million on the total 
generated in 1957. 

These figures are included in the annual report 
(see Weekly Survey 13 March) of the North of 
Scotland Hydro-Electric Board, who state that 
in their first 15 years they have completed the 
development of about a quarter of the estimated 
usable water power resources of the Highlands 
and carried the benefits of electricity to more than 
"0 out of every 100 people in their area. This 
was achieved without any Government grants of 
any kind and at the end of the 15 year period the 
deficiency on revenue account stood at £724,456 
after a loss of £112,238 on operations in 1958. 
This was due to rainfall in the catchment area 
being 14 per cent below average, necessitating a 
considerable increase in expenditure on steam 
generation and on the purchase of electricity 
tom the south. The board underline the fact 
that this is the second year in four that the annual 


rainfall has been well below average, and that 
there has been “* a considerable shortage of rain ”’ 
over these last four years. 

The Highland grid system now totals 1,630 
circuit miles with another 250 circuit miles 
being built. The board’s main transmission 
system has so far been limited to 132,000 volts 
but during the year they have decided to have a 
number of 275,000 volt lines to meet future re- 
quirements. The average number of con- 
tractors’ workmen employed on the construction 
of hydro-electric schemes and on the erection of 
lines and installation of equipment over the year 
was 4,900. The board’s own employees at the 
end of the year numbered 2,861. The total 
capital expenditure during the year amounted 
to £15-4 million and the aggregate capital 


expenditure to the end of the year was 

£192,301 ,000. 

Tasie.—Expenditure of North of Scotland Hydroelectric Board 
Hydro-electric schemes a0 £132,591,000 
Steam and diesel power stations £5,522,000 
Transmission lines . £15,135,000 
Distribution £37,545,000 
Sundry £1,508,000 

£192,301,000 





Marketing 


Radioactive Samples 





A nuclear energy building in which nine nations 
are demonstrating their progress in atomic 
engineering is a feature of the International 
Samples Fair which opened in Milan, Italy, on 
Sunday, 12 April. The United Kingdom Atomic 
Energy Authority have booked 3,500 sq. ft and 
are one of the largest exhibitors in the section. 

Special reference was made to the construc- 
tion by British firms of the Italian atomic power 
station at Latina, as an illustration of the 
considerable experience gained by Britain in 
reactor design and construction. A_ display 
of isotopes showed how they can be used as 
measuring devices, as antibiotics and for other 
medical purposes, as sources of light and for 
radiology. The exhibits were supported by 
films, shown with simultaneous separate sound 
tracks in four languages. There is no doubt 
that our most modern industry is using to the 
full the most modern methods of sales promotion 
available—a comforting sign of the industry’s 
fighting qualities. 


Tempting the Teenager 


A Teenagers’ Fair, planned to attract young 
people, is to be held at Blackpool from 21 to 
27 September. Its object will be to show teen- 
agers, who spend £900 million a year, the latest 
available goods in their sphere of interest, 
including hobbies, sports equipment, gramo- 
phones as well as exhibits covering such items 
as adult education, careers, outdoor recreation, 
the Services, entertainment on stage and screen, 
television, and the social services. 

The organisers, Anglo-European Exhibitions 
Limited, estimate that some half a million young 
people visit Blackpool for their annual holidays, 
and consider that the exhibition will be very 
well attended. 


South Africa Reclaimed 


Earlier this month delivery began of one of the 
largest export orders for main line locomotives 
ever placed in this country. A 2,200 h.p. 
electric locomotive was shipped from Liverpool 
to South Africa, the first of the 135 locomotives 
ordered by the South African Railways from 
Metropolitan-Vickers South Africa (Pty) Limited. 
The delivery rate is planned to reach five loco- 
motives a month by the end of this year. 

This marks the re-entry on a large scale of 
British locomotive manufacturers into a market 
which had largely been taken over by United 
States and German manufacturers. It is a 
welcome sign of recovery by an industry which 
had for many years been a leading exporter. 
The locomotives are built at the Stockton works 
of Metropolitan-Vickers-Beyer, Peacock Limited. 


Aviation Earning Power 


The exports of the British aircraft industry 
continue to grow, despite the considerable 
impact of American jets on world markets. 
In the first two months of this year they totalled 
£22:5 million, 6 per cent more than in January- 
February of last year and 47 per cent more than 
in the corresponding period of 1957. An example 
of the industry’s energetic activities is Handley 
Page’s promotion of the Herald branchliner, 
powered by Rolls-Royce Dart engines. One 
left recently on an extensive overseas tour. 

The Viscount airliner continues to establish 
itself as the best steady worker of the air, taking 
over the position held for so long by the Douglas 
DC3. In operation it has proved to have the 
cheapest plane-mile direct costs (85-65 cents) of 
any modern aircraft, twin or four engines, 
operated by domestic carriers in the United 
States. Only out-of-date aircraft, the DC3 
(61-18 cents) and the Lodestar (73-16 cents) 














have lower plane-mile costs. The nine Vickers 
Viscount V 810’s operated by Continental Air- 
lines of Denver, earned a net income of $1-3 
million in the months May to December, 1958. 

This excellent earning power is the basis on 
which British aircraft last year sold abroad to 
the value of £148 million, an increase of one 
third over the previous year despite the fact that 
total British exports were lower. It is a tribute 
to an industry whose downfall has been predicted 
with monotonous regularity ever since defence 
expenditure was reduced. 


Slot Machine Dividend 


Great efforts are being made to awaken the 
business instinct in each one of us by the Master 
Vending Machine Company. The methods used 
are most direct: a letter to a sample of likely 
customers, presumably selected among the 
higher income groups; a visit by an area rep- 
resentative whose task is to sell hard and to 
assess the approximate standing of the prospect, 
and a visit by a more senior representative, 
probably the area manager, who opens negotia- 
tions. 

The object is to find men with some spare 
time—*‘ a few spare hours per week ”—and some 
spare cash—* an initial cash investment of only 
£90 is all that is required ’°—who are willing to 
look after vending machines and to invest part 
of their earnings in the business. ‘‘ As much as 
£20 clear profit ’’ is held out as the main attrac- 
tion, and ‘‘ ambitious, business-like’ are the 
qualities in demand. All the recipient of the 
circular has to do, when he has read the letter 
and the attached printed leaflet ““ The Master 
Profit Plan,” is to fill in a pink form indicating 
he is willing to comply with the three basic 
conditions. The representative piles on the sales 
pressure and intimates that £90 is the minimum 
investment and that the company do schemes 
between £90 and £90,000. Significantly, perhaps, 
the general sales manager, Mr. R. W. Jerram, 
ends his letter with the words “ This is a limited 
offer . . . please act now.” 


Family Face 


An unusual exhibition was held in London, at 
the Ceylon Tea Centre in Regent Street, to 
show how firms express their personality through 
“house style.’ Organised by Mr. Alec Davis 
for the Design and Industries Association and 
designed by Mr. lan Bradbery, MSIA, the 
exhibition displayed material from over 40 British 
firms as well as contributions from Europe, 
America, Asia and Australia. 

The purpose of the exhibition was to show 
that a good house style is aesthetically pleasing 
to those who see it and commercially successful 
for the firms who sponsor it. It demonstrated 
that much is to be gained from the co-ordination 
of print, display and promotion material, 
packaging, letterheads, invoices, delivery vans, 
trade marks, premises and, where appropriate, 
the product. Each reflected the personality of 
the firm, thereby creating among employees, 
customers, suppliers and shareholders alike a 
feeling that whatever they saw was recognisably 
** the company.” 

Among the exhibits were some by leading 
engineering firms, such as British Olivetti, 
Ferodo, IBM, Spear and Jackson, Robert 
Watson and our own journal. 





TAPE RECORDER AT LOW COST 


The idea of using the drive motor and the 
amplifier of a gramophone or radiogram to 
operate a tape recorder deck sounds attractive, 
but impractical. However, it has now been 
shown to be quite practical, and Andrew 
Merryfield Limited, 29 Wrights Lane, Kensing- 
ton, London, W8, are marketing a tape deck, 
known as the Gramdeck, which can be driven 
from any gramophone turntable and played 





back through the gramophone, or a separate 
radio, amplifier. 
The advantages of this type of tape deck are 


disc. 


quite significant. By using an existing motor 
and amplifier, two of the most expensive require- 
ments of a tape recorder are eliminated, enabling 
the Gramdeck to be sold at £13 12s Od, which is 
substantially less than any complete tape recorder 
yet marketed. Furthermore, the amplifier of 
a good quality radio or radiogram is often 
capable of higher quality reproduction than 
that of a portable tape recorder, if only by 
virtue of a larger loudspeaker. Thus this new 
tape deck enables the disc record enthusiast to 
have the best of both worlds. By using the 


taining 


amplifier. 
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Gramdeck, which can be mounted and 
mounted on the turntable as easily as a peas 
he is able to use his gramophone to 
tape and to play either tape or disc Tecord | 
will. The only significant disadvantage of 
type of deck is that, unless it is used in copj 
tion with a portable gramophone/ampllifier 
is not fully transportable. “ 
To use the Gramdeck, two leads must be g 












































nected to the extension 
loudspeaker (ES) and the 
pick-up (PU) terminals 
which are to be found 
at the rear of most 

of radio or radiogram, 
Recording or Playing 
the tape is then sj 

a matter of placing the 
deck on the turntable, 
in the same way as put- 
ting on a record, and 
switching on. 

By adjusting the tum. 
table speed, the tape 
speed can be varied 
between 7-5 in per ge 
(78 r.p.m.) and 1-6ip 
per sec (16% r.p.m), 
At 7-Sin per second, 
a standard 5 in reel of 


tape will run for 3 
minutes giving good 
quality recording, and 


reproduction which js 
said to be at least as 
good as that obtained 
from a _ micro-groove 


At slower speeds the playing time can be 
increased up to 140 minutes, but the quality, as 
with all tape recorders, reduces with lower speeds 
until it is no longer suitable for music. 

The control box, which is supplied with the 
tape deck, is a separate unit. 


As well as con- 


the necessary switch mechanism to 
control the deck, it contains a transistor pre- 
When playing pre-recorded tape, the 
pre-amplifier raises the signal from the magnetic 
head to a level comparable to that of a gram 
pick-up, and at the same time it applies frequency 
response equalisation so that the overall response 
of the head and amplifier conforms to the inter- 
nationally accepted CCIR replay characteristic. 


NEW TELEPHONE CODES FOR LONDON 
Dial “0” becomes “ 100” 


Important changes in certain telephone dialling 
codes for London were introduced on 6 April 
as an early preliminary to Subscriber Trunk 
Dialling. ‘“O,” “TRU” and “TOL” have 
disappeared and have been replaced by “ 100.” 
This is to be used in all cases where a subscriber 
wishes to make an inland call which he cannot 
dial himself, or to seek assistance from the 
operator on any directly dialled call. 

A second code ‘“‘ INF” has also been intro- 
duced for subscribers who seek general informa- 
tion about the telephone service or to call the 


supervisor. 


The present code ‘“*‘ TKD,” which 
has been used to obtain access to trunk directory 
enquiry has also been suspended and all directory 
enquiries, long distance as well as local, must 
now be obtained by dialling “‘ DIR.” 
codes such as ENGineers, CONtinental, INTer- 
national, and TELegrams remain unchanged, as 
does the “ 999 ”’ service for emergencies. 

The area covered by these changes is called 
the Director Area and it comprises all those 
exchanges having the first three letters printed in 
heavy capitals in the London directories. 


Other 
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